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I. Furtha' Obso’va/ions on Dr. Keadf/s Papers on Ltr/racfi^, 
Jijj Mr* Charles tSiAiiK, E.N. 

To Dr. Tilloch. 

Sin, — Youk corrospoiuleiu Dr. Reade haying, in the Num¬ 
ber for Mareli, tinoured us witli another paper illustrative of 
his new iijj'steni of Dptics, ! beg to offer a. few more observa¬ 
tions on that interesting subject. 

From the Doctor’.s lonner paper, it appeared that lie 
cjuite convinced of having demonstrateil that no such tlii^ 
existed as the refraction of light;, and tliat wliat phllosophet^ 
had hitherto attempted to exjihiin by having recourse to 
princi}>le, might bc' accounted fbr^jnuch. more simply on tlm 
principle of reflection. It appears W), from his la.st commu¬ 
nication, that his opinions on this snlyect still i;pn)ain un¬ 
shaken,—^that he feels quite convinced of having‘completely 
sulnerted tlie Newtonian system of optics: besides, he tells us 
that his opinions are claily gaining ground, and received by 
men of the first eminence. 

In entering into any critical examination of Dr. R.’spa|jer%\ 
I have no wish to throw a sliade over tlie bright jirospectSJ. 
which he must, no doubt, lx; enjoying of seeing tliat his name 
must Stand pre-eminent in the future annals of philosophical 
discoveiy; nor am I actuated by any “angry” motives, as he 
ha.s unfortunately been led to sii])j)ose; but with every feeling 
of resjvcct to Dr. Ileade as a geittleman and a man of .science, 

I shall here'lake the liberty to point out to him and his fol¬ 
lowers, the absolute necessity of atlmitting the law of” refrac¬ 
tion as well as reflection into the science of ojilics. 

Dr. Reade,'at the commencement of hh last })aper, again 
Vt) (>0. No. 291. Juhj 1S22. gives 





6 • Ohservatiojis on M^fraction. 

mves a detail of the experiment of placing a piece of money at 
me bottom of a tumbler partly filled with water; and from his 
observing that the piece was seen when the timibler was held 
below,' on a level with, and above the eye, he concludes that 
in each case it is seen by a reflected image formed perpendi¬ 
cularly over it on tlie surface of the water. 

Be^e entfei’ing into any examination of the weight of Dr. R.’s 
aiguments, Isliali here mention two experimentb which 1 think 
are of themselves quite sufliciciil to set at rest the whole of his 
reasoning <mi the subject. 

JSay‘. preclude the possibility of the surface of t‘ 

in the tumbler becoming a refloeting surface, I cover. ' 
it'over with a circular piece of dry flannel, witli a small semi- 
Cmmilar hole cut out of its edge. On holding the tumbler bc- 
loW the level of the I've, the liaH-crowii was seen through the 
V Spooning ill the edge*, in the smne manner as before it w'as co- 
.yered ; but. on holding it above the eye no image whatever 
$buid be seen. 1 would here ask J)r. 11., how it happens that 
the reflected image is destroyed in the one case and not in the 
other. 

Exp, 2. —Having fomied a small tube 
of pasteboani with an angular bend in it 
at 1), as in the figure, so that notbing 
could be .seen througli it iii the open air, 

I placed the end C on the bottom of the 
. tumbler A B, the jinrt C D making an 
oblique angle with the surface of the water, and having the 
.point D exactly in that surface. By^ holding a candle iimler 
die point C, and looking through the tube from the other 
Ond E, the bottom of the tumbler w'as seen quite distinctly, 
the tube at the same time apjiearing nearly sifcraight. When 
a straight tube was used and held in the smne direction C D, 
iiodiing whatever could be seen throngh it. From tliis ex¬ 
periment I may also tiraw Dr. Reade’s weighty inference, that 

ifo Sf'e is to believe;^* but that to see an object tlirough a 
bended tube in the above manner, is to believe that the rays of 
light ill their progress from the object to the eye follow the 
(hrection and bend of that tube; or, in other words, they are 
refracted in }iassiiig from water into air. 

What appears to me to have led Dr. R. astray in most of 
his reasonings is the singular opinion lie seems to entertain, 
(although he has not expressly mentioned it,) that the rays of 
light do not proceed in all dfrections from every point of an 
object, but that they all go on in one particular direction pa¬ 
rallel to etich otlier. For example, in his first experiment, 
he says, “ Let us examine this experiment according to tlie 

received 
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received laws laid down in every elfita]|^j$ai^|reatise on oplics j 
and I contend that no refraction of the rays can 


and I contend that no refraction the rays can 

possibly take place at d Xsee rays cd enter 

the air perpendicular to 1^ Vnter * con¬ 

sequently they must pass on wiljiout .reftnctks^” Hare 
the Doctor evidently supposes that (ply a cjlUtder of rays 
l^roceeds from the half-crown perj>endicular to the surface of 
iiie water. A number of liis other ar^ntents involve also this 
/ratuitous assumption. “ When the eye,” saysh^ “is placed 
. nnediately over the halt^rown looking downuh^fho wafer, 
■’ see the intiige, not the piece of money, one*^urthnear^|0 
tiu‘ eye: here there can be no roii'aeliou, Jis the rays ctanlx^ 
to the eye must bt; at right angU*s to tlie surface of the watet;^ 
here there is no angle of iiieiilcnce; no angle refraction^ 

no ratio of 3 to -t.” Here the Doctor's reasoning is no doubt 
conclusive, if we admit him his own ju'inciple which he has 


here again assumed as an axiom: for in this case the holle 
crown could not evidently be all seen at once, unless the pupil 
of the eye were^ S^wJast"’’ h'^^gc as the half-crown itself; and 
taking the olh Eimm^^ tlie eye proportional to this size of 
the pupil, w'e iavated7^ji]y’9nciutie that no one since the creor- 
tion lias been ids tli|[ ^y-J>sucb organs of vision. In the cx- 
jicrimmit which' inT'givcs w'ith tll(^ prism, liis arguments also, 
hinge on the same principle. “ Having,” siiys he, “placed 
a .sovereign umler the pltuie «)f an equilateral pri.sm, I found ’ 
that two reflected and not reli acted images were ibi'ined in each: 
plane, as represented in the liiliowing figure. 

a the sovi're.ign placed under the jiiiuie dc 
of an eijuilateral }U‘isni, limns an image at a; 
ivhich image sends images to ant! Jl Ac¬ 
cording to the pV(‘scnL theory, two images 
could not possibly be formetl by refract itin at 
b aiuiy’; f'or a being at right angles to the plane dc, the rays 
sliould siiffir no refraction, but jjrt.ceed on to the vertex.” 
Here the Doctor would have much obliged his inutlicmatical 
readers, hatl he informed tliem what he meant by a jmint being, 
at riglit angles to a plane; but from his usual nuxle of rea-i 
soiling, we may supjiose that he means /Ar rylindtT of ray^ 
from Ihc. soxrrcif^ii ri.^es at right angles to dc. However, that 
tlicy are not leflectod images may be made evident by turning 
the prism round on one of its angles d or r, for then the so¬ 
vereign will appear (juitc distorted and tinged with tlie jiris- 
matic colours; whereas it is W'ell knotvn that any object secq 
by reflection from a jihme gprfit^ce never ajipears to be altered 
in .shape, hut ahvays preserves its natural limn. 

Dr. Ileade seeriis surprised also that Sir Isaac Newlon was 



not 
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not acquaint^ i|ii^ Ibmation of two spoctra when the 
r^a of po^endiciilarly on one of its 

ptoe Tisiiqftiii' ccmsidefcrl this as a 

of ''j^e prktidple of retraction, 

ineb^, iMlii .Wntioined tiiis as a particular disco- 

ai! w(^ have told us that wlien two opa/jue 
boalas mteqpDsed between the suii and a wall, there 

were' fthso Ibnoed two shadows. Dr. II. says that “ niatheiua- 
ticiasiS|l|19;fe^e <^liged toreliiKjiiish one of tlieir favourite laws, 
limt at right angles to plane surfaces suffer no 

r^jijai^n will here be pleased to recollect', tliat when 

> 'T»y^ fedl at right angles to one of the faces, they must strike 
'mmer of the otJier faces obliquely, and consequently be rc- 
't^^ted at their emergence. 

I should consider it an idle task to.ftroceed any further in 
the refutation of dtwtrines which do not carry along w'ith them 
any thing like demonstrative evidence, bnl hitige entirely on 
: the anlhoi‘’s own ipse (fixtf my princi''''il obiect being only to 
show the inconsistencies which resu 'Uie ca.s rejection of the 
law^ of refraction. 

The Doctor has requcstetl me '■ »p<*r on Vision, 

published in n former Number h ^ i ne; but 1 sup¬ 

pose he must mean thatwhfcli he piibijsnoo some time ago in 
“ The Annals of l^Upsophv,” wMi:!ht I hav« also read; but 
consider it quite foreign to tlie rnatt^r^in question, wliethcr the 
ideas of visible objects be conveyed to,the mind by retinal or 
corneal images. 1 am, sir, ” > 

Your most obedient scr^'anl, 

Hw Majesty’s Ship Qiiccn (’harlottc, . GhaIILKS Si’ARK. 

Portsmouth Harbour, May 2(J, lb*)?. 5^ 


n. An Accoiinf of the li-rpcating Cirdk, and of the Altitude 
and A::^iniu1/i Ins/enmrnt; dcscrib^m^hcir different Vonstruc- 
timis^ the Manner of performing their principal yldjusfments, 
and h<nv to make Obscrxnilitms w/7//- ihem; together Teifh a 
Comparison of their respective Advantages, Bp F.dward 
Trouohton, Esq, E.U.S., and Member of the Ametic&n 
Philosophical StKielp*, 

Of all astnmomical instruments, those fixed in national obser¬ 
vatories nuisl be conslttered of the first iinjiortance to science; 
and in a cfunmercial coniilry, like our ow'ii, perhaps those sub- 
siTvieut to nautical astronomy oijghtto be regardeil as the next 
point in of utility. Tiiose wliich i would call the third class are 

* rrcmi the Meinolt, ol'thc Astronomical Society of Loinlon, , . 

^ ' jiuinermlfr; 



of the Altitude Axinmik J^isiruMent. S 

. t|;iey are such as are, used i» ,J^e obsen’atories 

I of* the amateur, to which thc^f are in ge^pip equally adapted, 
us to the service of the gen'demaii who il*i|f ^avel tq*' foreign 
parts. Of those, the two I have named in lig ^e 

most ap}jroveil of for tlicse purposes; and to 
parison of their resj)ectivc constructions and 
I have chosen for the subject, of this c6mmuf!ticati.bn. W^e 
I able to treat it os it deserves, I sliould enteitaiii ho doubt of 
its coming within the views of this Sociel}', nof its liaeltil* ' 
ness; ]iarticularly in assisting lliose, w'ho may not fk|!j|dy haye/f; 
become accjuaintcd witli the diderent kinds of inskiiment^. 
the selection of such asinayb<‘ best .suited tt) their purjjoses, ' 
'I'he rejjcating circle, till Mathin tiiese lew j^cars, lias been 
very little u.sed in this eoiiutry, iiml in truth its merit but ili- 
appreciated; facts however art. tuit. w'anling, although dispersed 
and insulated, sulfit ient to rcuu)ve ^ii juvjudice; particularly 
1 ‘xpcriments recenily made, \vilh a'4nali instrument of this kind,' 
at the principal sratio.Yv,( .f air grand iiadoiial survey. On 
the continent of Euroj^j.^^ 're the art of graiination is not so 
y^icces.sfully cultivated.^|^.iy with as, an instrument which of 
all f)lliers depends tlia ficcuracy ol" division, could 

hardly escape Vicing tl . .jh cfJjnfmsudcd: be tins as it may, 
observations lately made on^;Vhe other side of the llritish chnn- 
nel, simultaneoasly with Jiiose used in the survey mentioned 
above, have I believe gjvetl'Vhe best inlimned of all jmrtics a 
more correct idea of what may be cxjicctcd from this instru¬ 
ment. 

The altitude and azlmutlt inslriimenl has I think lieen al¬ 


most exclusively made in this '’nnit.ry: many of them have 
been sent abroad, but from their nuL having been used in great 
national ojieralions, the advantage of them Vias seldom ueen 
made known to the world. Nearl\ tlie .same may be said of 
those winch remain at home : for ailhough some of tliem have 
V)een much and skilfuilv used, vet owiit*/ to their havinar been 
only in the haiuls of private iiidividual.s, wlio had no common 
medium of comimuiication, the labours ortho.se who possessed 
them have hitherto been almost lost to astronomy. From this 
general remark 1 must how'ever exeept the observations of the 
^i6 brightest fixed stars, which Mr. Pond made at We.stbnry 
with a :K)-inch circle of this kind, and which appeared in the 
Phil. Trans, for 18()G. 7'liis indeed was the first thing (not¬ 
withstanding some, doubts and surmises from abroad) thatun- 
equivtically demonstrated a change of figure in the CJreenwich 
quadrant, and subsequetot^ led to the procuration of new in- 
.strLiiiieuts for our national estalilishmenl. 


The repeating circle has bv no means failed for w'ant of 
Vol.60. No.291. jK/y 182g.' ‘ B publicity; 
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publicity; on tlic continent, astronomers snifl otliers 
ten a gi-eat (leal about it, and the results of thousands of ol>-. 
servations have Ir^n published; die greater jmrt of which 
were made on Polaris; a star, to which, on account of its slow 


mdtion, tJiis instrument is j/cculiarly a(ia])te<.i. Although the 
altitude and asrimuth instniuRut, as a portable otie, was pro¬ 
duced about tl»c year wc ftnd no description of it in 

print, until the article C'ntcr.i; aj)peared in ]{ees’s and Hrew- 
ster’s Encyclopedias'^; tlu* latUT ofwliich is relened toibr the 
use of t^>se who may wish to see a nioic' d<‘tailed account of 
^ dhfe instruitionts under consideration, than can be given 

ill’the followiitu;' !)rief descrinlions. 


])csrnptio7i nf'the Jlcpraitng Chcle. 


The lowest jiart of this insirnmont is a strong iripotl, having 
at its ejctreniities three steady lt)<4-screws; one of whicli, at 
least, should stand u]K)Ii a ^\e^l known ajtparatus, I’or the ])ur- 
pose ofsujtplying a slower and tiuer inotuai to tlie iijiper ])arl, 
than can be given by the screw itself. Tliis apparatus shoukl 
* support that particular l(>ol whicli (hiring observation is di¬ 
rected to die meridian, or is opposite to llic objet't observed. 
In the centre of the tri})od is fixed tt strong vertical axis, ol‘ a 
heiffht sutlicient for allowing head-room for obstuwiur con- 
' veniently w'hen the tcdcscopc is ])oijited towards tlie zenith. A 
pillar of the same lieight with the. axis, is nicely fitted :it both 
ends upon the latter, and both together, wlien the axis is ver¬ 
tical, produce a steady a/.iniuthal motion. I'o the lowc'r end of 
the pillar is fixed an a/Jinuth circle: and to the higher eiid, a 
cross piece; on the two extremities of which stand, about live 
inches apart, two upriglit btirs for suj»jtorting a cross axis, to 
which the principal circle by its centre-work is a'taclud. and 
round w'hich axis the circle may be turned into tiny position 
from one side of the pillar to the oilier. A semicircle is list¬ 
ened to one end of die cross axis, which, together with a cltniip 
attached to one of the upright bars, affords the metm.s of se¬ 
curing the circle in any position. The princijial circle, or 
that of repetition, has (affixed to the middle of its piano, sind 
opposite to the one divided) centre-work, the length of wliicli 


* It is true that the lateRev.FrancisWoHuston, in the Phil/lVans. for 1 
gave a description of a two-feet circle which had an aziinuth. Tiiaf iiiitni- 
jnent, however, was solely designed for u nicridian one, and was in tact quite 
unfit for any other purpose. The same gentleman, in the Ajqiondix to his 
Fatcicvlut, points out the best means of using an altitude and a/imiith circle 
(properly so called), but without giving any description. 'J’he W'cstbiirv 
circle described in the Phil, Trans, tor lB.O|^''|tIthough well constructed for 
observing azimuths, was not designed transits, and besides was 

not a portable initrument. 


IS 



off the Alt Hade and Azimuth JnstrUhteuf. 11 

to about two-thirds of the illameter of the circle; tiic 
outer part of w hich, being peribrated from end to end, bcr 
conics the socket lor an anus of tlie same len^h, to which the 
index of the circle and telescope is attached in front. The 
index has four branches placed at half right anj^es to the tele- 
sco})e. each of which subdivides the divisions ot the circle into 
spac<*s (»r K/'. To the middle of the cross tixis is frked a socket, 
w'hich receives about iwinthirds of the length of the centre- 
work: and the exterior surtiu e of the remaining tlntd of Unit 
work becomes tlie a\is lor another telescope and a ievel to re- 


that there are three concentric motions in iihiues parallel to 
that of the circle: namely, a 'general one within the socket of 
the cross axis, wiiicii CiUrics round together, the circle, level 
and two tclescojies: anotiie)'. by w hich, iipoti the exterior part 
of tlic cciure-work the level and back tc!e-.cope revol'.o; and" 
a ihlnl, tJiat gives motion to t!ie line lelesciJjie and the verniers, 
us to make them advance upon the circle, whici) is jn'oduced . 
from the interior axis. 'I'hese imnions :rr(’ uule[iendenl of each 
other, aiul are all furnislu;d with chunjiing and tangent screws. 
A r<Mmlcrpoise is jiiaced upon tlie exterior end ol the centre- 
work, which, by balancing the circle, telcscojies, and level, 
ke('ps them stationary in any position, 'rim grcute.-,t part of 
these instruments, which have been constructed in London, 
liave the baek 1,clescope on one sid<' of the axis, and the level 
parallel to it on the other side, whieh latter, being made lieavier 
than would be otherwise nsjuired, becomes a counterpoise for 
the Ibnner, a thing not attended to in the earlier constructions 
of tile r«‘peatiiig circle, riio azimuth circle of this instrument, 
only Just naniei! abovi;, was in the first construction small, and 
of no otlier use than to point out roughly when the tipjier cir- 
<-le had been turned hall’ round; but, in most of those made 
in London, to that circle ha^' ’nct'n given the same radius, and 
the same attention [’aid to its cxeention as to the upper one. 
Ill the be'i cou^truenon of this [lart ilie circle is attached 
to the tripod, and three indices iasiened to the vertical pillar 
revolve round it: tlms may a liorizoiital angle be taken on 
three eijuidislant [lart'. of tlie circle, ami, what is of eqiuil im¬ 
portance, bv simplv iiwoisiiig the position of the telescope and 
turning half round in a/iiniuli, a similar observation maybe 
made, in which the readings will fall at 60° distance from the 
former ones, liv this double operat ion simjile errors of divi¬ 
sion may be considered os very much diminished, cadi sight 

2 havtiiiT 


volvc contiguous to the back ol the circle, 11ns com¬ 
plicated matter, dinieiill to be described or understood 
out a fiirurc: it w’ili howtver be sufficient, if it is conceived 
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having been read ofF on six 'places; and in both parSfl^^. 
operation the error arising from eccentricity is, as to any sen¬ 
sible quantity, totally done away. 

Desertptijan, of the Altitude and Azimuth Instrument. 

The lower bartof this instrument, like the other, consists of 
a tripod and feet-screws; which hitter, being a recent contri¬ 
vance, and hitherto undcscribed, may in this place dcsev\ e par¬ 
ticular notice. Each of the three screws is double; that is, a 
screw within a screw: tlic exterior one, as usual, has its female 
in the end of the tripod, and tlu* female of the interitu' screw is 
within the exterior. The interior one is longer than the other, 
its flat end rest*' on a small cn}> on the lop of the sujiport, and 
its milled head is a little above the oilier. Now by this ar¬ 
rangement we gain three distinct motions; for. by turning both 
screws together, an eliect is prcHluC“d eijual to tlie natural 
range of the exterior screw : by turning tiie iiuerior one alone, 
the ollect produced is wluil is due to tiiis .'erew; and by tiiriiiug 
the exterior one alone (wiiicii may be ilonc, because the IVic- 
tion of the interior screw in tlie cu}) is greater than that which 
exists between the two screws) an i-flect is jirotluced, equal to 
llie dilference of the ranges of the two screws. 'I'liiis, were the 
exterior one to have i)() turns in an inch, and the interior 40, 
the effect last described will be exactly equal to wbal would be 
produced by a simjile screw of I'JO threads in an inch, '.riiis 
is an improvement applicable to all instruments, that are suji- 
ported on screw's, and of course to the rejieating circle. A few' 
of the last made in Lomlon ])ossess lliis advantage. 'J'he ver¬ 
tical axis of the altitude and a/nmuth instrument is fixisl in the 
centre of the tripod, of a leugili equal to about tlie radius of 
the circle. At the lower etui is ceufretl upon it the a/imuth 
circle, in ciosc contact w ith ilie ti'ijiod; to the thns* brant lies 
of which it is lastcncd, but in such a manner as to admit i»f 
a circular motion of about , wliicli motion is goM'rnctl idtf)- 
gotlicr by a slow moving scuv,. 'J'he intention of lliis motit n 
IS, in geodetic 0]iertuK>ii,. to bring tlie zero of the circle to the 
point of commencenu nl; and. in a-^tronoiny, to place that juiiut 
exactly in the meridian. In an instrument hir mv own use, 
how'cver, I could dispense with lliis adjustment, because 1 know 
that it is easier and more accurate to read off tlian it is to set: 
and from wdiat point 1 liegin to reckon, is a thing quite iiidif- 
lerent to me. Just above the circle the axis is embraced by a 
cone, which is also well centred upon the upjicr eiul. 'J\) the 
low'cr end of the cone is iixed an entire circular jihite, formed 
in the strongest manner; w hich not only bears the two oi* three 
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r-iuVu.sO'jpes thsit road and subdivide tho divisions of the circle, 
i>ut, also supports the whole of the iip})er works. On 0}5posile 
sides of the; cone, and distant from jt about half tiie railius of 
tlie plate, are erected two columns, of a heii^lit to suj)port a 
transit axis, so as to allow the telescope to pass tlie upper end 
of the vertical axis, when it is pointed towards the zenith. I’lie 
transit axis is orje-lhivd longer than the distance between the 
cohuniis, n])oii which are placed, having Y’s or 

angles on their extremities, that support the axis: and each 
i)f the angles is acted upon by an adjusting screw, not ojiily for 
making the transit axis liori/ontal, but also lor placing the 
centre of the circle of the same height with ilie horizontal mi- 
croseoi>es. The horizojilal avis is crossed, as in an ordinary 
transit, by a te!e^eopc; the length of which exceeds the dia¬ 
meter of* the cireh* by al'out onc-lhird. Tin- ciiclc framed 
upon the. axis is double; the two parts bcii'g al a di- 

.stanee from each oilier lo allow tlie telescop'c a hidging be¬ 
tween them: and they are conncetvd with each ollu r by jiil- 
hirs inserted perpendicidavly beUveeii tr.(;m. The front por- 
lion of the circle (or that which bears the d'\ision' i- of a less 
radius tlian the other by aboul one-eighth juirt oi'an inch: the 
longer radius of the port ion behind is wliat is requited for the 
clamp and screw i’or slow u;otif?n to ju t iq'on, while t!u' -^ImrUT 
radius ol’the one in fr>)nt k(‘''ps it clear of tiiat ajjpar.iOis w lten 
the axis is reversed for colhmaiion. Many ol iIicm' instiu- 
nieiiis have been ccaistmcted widi vernier readings: luil as I 
c-onsider llio.e by the niier<)'.co|>i<- micronu‘tcr prelf-rnhle. I 
sliali coniine thiM descri])lu»n to the latter. My prel’ereiiee to 
one of tho?>e excellent coiitri\ance> for minute suhdivi,-»ion is 
mainly grounded on the c'ircumslaix'o lhal, in the emj'l.nment 
of the more ancient mctlw.d. tlu' ijuliees nih against tl;t divi- 
sioiis whicli they snhd!’. idc: v hert;,-. in the modern, vineh is 
delaehed, the motio:; i*. free ami m'emb.arras.'ed. 

Ill tlu' de>cri}'4ion oi tl.'- i\ jU'atiii'; circle, the adsantag'* r.f 
three reailine.x was stated ; but that conirixfincc originated witii 
the f am now deM-rihing: and if it beaK'alim- 

])ro\eua '.I (which I heliiwe no one will doubt), the I’epeaiing 
circle owi". the advantage solelv lo tht' latter, 'i’hree readings 
are not only hcMter than two. hut also l etter tlian lour: for, 
with four, when the objects are in llie hori/oti, or near it. on 
reversion the opposite indices only change places; a circum¬ 
stance clearly in favour of the odd lunnbcr. Ibit. in astro¬ 
nomy, where the ujqter circle is cliirfly concerned, the same 
advantage does not. oeenr: for. at llu'zeniih. on re\et>io>5. the 
telescope changes place in ariu'udi only; ihrrr'bTo, a- the 
indices hav(?no change of place. jn<'r(' leadnigs than two could 
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be of no use. It is true that in proceeding do\vn*u^rai*^ 
gradually come to the horizon, when; the same effect, that was 
stated respecting tlic azimutlial angle, takes place: but here 
the uncertainty of refraction destroys all confidence. 1 may 
also state that three readings to a vertical circle cannot be all 
equally well illmninated in tlie night time; nor at any time are 
they to be reatl with equal convenience, as is the case where 
two readings ^daced horizontally. However, ;is micro¬ 
scopic readw^s are expensive, aiul as astronomy is generally 
the chief object of those w'ho procure this instnimem. two mi¬ 
croscopes toeach circle may l)o suHicieut. But were 1 to have 
for ray own use an instrument of this kind with verniers, the 
lower circle should have three, and the upper one four. 

When the vertical circle has two readings, uiid those micro¬ 
scopic, tliey are affixed to the ends of two luirizouial tubes fast¬ 
ened U>one of the columns; Avhich also <*up])ort a good hang¬ 
ing spirit level. Another level of the best quality is oecasion- 
ally applied to the pivots of the transit axis, in order, imlej»en- 
deatlv of everv thing else, to venf\ its liorizontalitv. 

Adjustment of the Ueprating Circle. 

The verti<'al axis is made pcrpeiiflicnlar by means of the 
feet-screws of the tripod, and the spirit level, in the same man¬ 
ner as is required for other intrnnioj'.ts; an operation eas> 
and well known, that to meniion it is all that seen\s inicessaj-v. 
To adjust tlic coiiimation of tin* feJeseopt* [)arailel to the plane 
of the circle, an objei't shouhl be chosen in' neai-ly in ibo hori¬ 
zon us can be estimated: the middle wire of the telescoju' un¬ 
der adjustment, being correctly })t)mted to the object, wbal is 
sliOAvn on the indices of the azhuntb circle mn .t be earei’nily 
noted. Jlcv<Tse the telescope both \ertically and boriyontaJly, 
bisecting ag;iiii tin; satne object with tin; same wire, and again 
read oil' wliai the imlice-. give. 'I’aki; of these readings tiic 
mean, or middle point, and set with great care the in(iic'*s so 
as to show that mean. Now, by the screws, wlnen ac* iq on 
the wire-plate, move the wire so as to n-.ake it bisect the ob¬ 
ject: this being well flone, the other telescope, to be adjii.^led, 
wants only its vertical wire moved in f lie same manner til! ii bi¬ 
sects the object. U'he above, howcAcr. is true only when the 
object is very distant; for, as lM)th tele.scojjes are eccentric, as 
respects the vertical axis, and imetjually so, it becomes neces- 
.sary, when no remote object can be seen, tt) put up marks, say 
two circles, the i .ulii of which are e(]ual to die eccentricities of 
the r(',speetive. telescopes. The next essential adjustment is 
to place the plane of the upper circle vertical; or its axis hori¬ 
zontal. ’J’lit best practical ir.ethod of doing this, and wbich is 
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quite equal to the purpose, is to look with the Irojit telescope 
et any elevated object, hcther remote or near, and having 
made the midtlle vortical wire bisect it, look at the same object 
when reflected from the surface of a fluid. If the wire does not 
cut the reflected image, the circle must be turned round tlie 
c ross axis, to brijig the wire as nearly as can be estimated half 
way towards that image; now by turning the intrunieiit in 
azimuth, make t!ie biscictioji, then elevate the telescope to the 
object, and if tlie bisection is m>i jaa-lect, the opeiatioii of esti- 
inaling and turning in azimnlh must be repecitod. A level, 
which is })lacod parallel to the axis of the circle, must now be 
adjusted so that tlic bubble may stand in the middle of its tube; 
which afterwaids becomes iht imlcx l()r the vertical position of 
tlie cirelc. Another adjuslincnt. v\lileh is not however of so 
much ijnportaiicc as eilber o) ihe llanier. is to make the cross 
.“ixis al right angles to die verlical one; which is inrh'ed the 
busitiess of the maker. If w In n the vertical axis is acijnsted, he 
brings the npjicr c ircle 'nori/oiital by means of a ])ocket-Iovcl, 
w hiclt is to he placed upon the lh<‘e of the circle at right angles 
to this axis, tlaai, by placing tlie, level jiarallc! to die axis, lie 
will see which of die sujiporls wants to be shorleitcd bv the 
file. 

Adjust men/s of ihe .lltifudc and Azimuth lustnimcut. 


'J'lm axis of a,^,inmih is rendered vei tical by means of the 
level and feet-screws; exactly in tin* nuuuier that was required 
in ihc' other instrument; mid it may be stated that cither or 
both c>j' the levels belonging to it may be used for this pur¬ 
pose. 'J’hat adjustment, w liieli answ ers to the second for tlie 
repeating circle, or setting the line* of collirnation perpendicular 
to the axis, is no other than the usual way practised ibr doing 
the s.-nne tiling in a plain transit: namely, by moving in azi- 
Jiintli bring die middle* vertical wire to any object, then reverse 
the horizontal axis end fcir end upon its supports, and if in this 
position tlie wire does not cut the siune object, .alter one lialf 
the error by turning in azimuth, and the other by means of 
the screws vvifuh act iqion die wire-jilato. 'J'he transit axis 
is brought to the horizontal jiositioii simjily by placing the 
level upon the jiivots tif the axis, and observing if die air-bulb 
chang(‘s its place on turning the level end for end. If it doe.s, 
nothing more is wanted to eifect the adjustment, than with the 
.screw below' either of the jiivots, to bring the bubble, accord¬ 
ing to the iiitlication of the divided ivory scales, just halfway 
towards the jilace which it occupied in the first position. 

Both the circles under consideration require manv more 
luljijsiinrnts : but as- those belong to the minor jiarts, and are 

common 



16 An Acco^jj^ of the Repeating Circle^ 

common to many in|Pw^eiits, even ,to enumerate them in a 
paper like this, could nVdly answer any useful purpose. 

Manner qf using the Repeating Circle. 

In geoded^q^ pbi^rVations this msti'um^nt gives ti^ angular 
distance between, observed objects, whatever be their ele¬ 
vation abow^ or. their depression below the horizon. The 
horizontal angle 4S always the thing wanted; to obtain which, 
it is necessttj^ jb fihd by observation hoME the objects are si¬ 
tuated ri'specd^’wie horizon; these give the recjuisite data lor 
trigonoinetrical computation. Previous however to this, uie 
observed^anglc itself has to be Corrected tor liie ec<“ciitri; ay of 
the telosco}>es; which correction varies according lothe ijiian- 
tity oj‘ c{Tenlricity, and the measured, or estimafed, distance 
ol’ tile oliServed objects. To place the pSpie oi' the repeating 
circ le parallel to the line that joins two^objects, the angular 
dislatice of which was to be observed, lutd been no easy task, 
until about thirty years ago from my little gazebo 1 attempted 
to tiike the angular distance of two spires. 'Pheir distance w as 
by no means iny object; it was simj)ly to acejuire the habit of 
observing by repetition, and putting to trial an instrument that 
I thought w^eli of. After having made three attempts, w'ithout 
effect, to obtain the tiling wanted, and !i Iburtli placing me still 
further from the point, 1 (]uitted my mstrument, disgusted at 
iny own^unskiltulncss, and retired to consider w'hether the in¬ 
strument had not within itself some principle from wliich a jirc- 
cisc i*lilc might be made out. This inouiry proved successful, 
for Itsaw that Dy pointing one Unit of the tripod, the cjoss axis 
and theliack telesccjie towards one of the objects, the fore te¬ 
lescope by turning round the cross axis and by its own proper 
motion might l>e brought to the other object without altering 
the angular direction of the'back telescope. The rule is this. 
Set one foot of the tripod as nearly as you can guess in a line 
with thft object of the two, which you judge to have llic least 
elevatioii.or depre.ssioii; and with the plane of the circlci \cr~ 
tical, Jihd the back telescope horizontal (both to the exactness 
of tw'O or three minutes), bring the back telescope to tiie ob¬ 
ject, partly by turning in azimuth, and partly by turning or 
proppingrthe foot-screw. Next turn the circle round on the 
cross axis, until it sccans to the eye to occupy the proper posi¬ 
tion ; then a second time bring the back telescope to the object 
by the fliot-screw, and turning in azimuth; lastly, complete the 
operation by bringing the up|Kir telescope to the otlicr object 
by its own projier motion in conjunction with that of tiiniing 
round the cross axis. The above operation being performed, 
(which it i.s necessary to repeat at every angle that is taken, even 

at 
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nt the same station,) ihc business observing by repetition 
may be commenced as iblJows. Set die fore t^esco})e to zero, 
as is jisiial; or what is better, as was said before, read off what 
the indices (being clamped) happen to show'; and, by turning 
round by the genwal motiem, place die intersection of the inid- 
*d)t* wires exactly on'the object to the left. Tlien, by its own 
motiem the smne manner set the back telescope to the object 
on the right; arul examine if tlie angle l>etween the objects be 
accuraterv comprehcudcsl between tlio tvv 4 >.-t$lescope.s. Now 
lu tlie general iiitMioii, without touching atty diing else, move 
p ' n.'ick tt )eh iscopo until its wires ct>incide with the object on 
tlie h f't 'lb complete the -lSrst operation unclamp .the fore 
telescojie, ami carry it rourd to tlie object to the right; w'hcn 
its indices wdlhhave advancct! ujKMi the gradujited limb through 
an arc ecjual to double tlie angular distance of the objects. To 
read oH' ihiis double result would be rather detrimeutai thw* 
useful; instead ofvvliich, witli the fore telescope fixed at thh 
position, the three steps of another operation, as described 
above, should be lak('n ij) <jr<ler to.obtain a second double re¬ 
sult. A third, hnirth, ^c. course of operations iiiiist succeed, 
until it is jiulged that siifticient has been done lo pj pducc the 
accuracy required. At last the indices must be read, and the 
total Inmiber oi’degrees, minutes and secoiuls, that have been 
passed over by the indices, taken and divided by double the 
number of ojierations: wdien the simple angle between the ob-., 
jects will appear. If ail tlie vesiilts had been read,’the inter- ’ 
mediate errors uf division would have come into the account^ 
and ])roduced an eflect that has been avoided by the process 
tlescrlbed: .fi>r, exce})l at the beginning aiul eml, the observa¬ 
tions were carried oji as if there had been divisions. It is 
in this sdtely, tliat tliis instrument clainis an ailvaiiiage over 
others, and justly; ll>r tiny have a beginning and end to every 
double result; but thl^, as lar as graduation is.concenied, has 
tmly a bcgimiiim and an eiul lo a whole course of obseiwatJons. 
In geodesy, tlie levels ai’eof no use, except in the operation of 
bringing the plane of the circle into that ol'thc two objects:, and 
it may he observed here, tiiat in asti'oiioiiiy the back telescope 
is alttjgother mniecessarv. 

To observe zenitli distiuices of the hcavemy bodies by repe¬ 
tition, is a procoMs so similar to vvhal has been described, that 
a shorter course may be taken to explain it. 'I'lie instroment 
being atljusted, anil the iiidices set or reaii, t)y the general mo¬ 
tion (the level being liorizontal) bisect tlie star, and examine 
that both are correct at the same time: now turn the instru¬ 
ment half round in nzunulh, correcting with the foot-screw the 
position of the level if required, and move the telescope by its 
Vol, 60. Na291. Jw/j/J82‘A C own 
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own proper motion to the star again, whicli will cause the in- 
«liccs to })ass over an arc ccpial to twice the zenith distance. 
.\gain turn the instrument half round in a/iunitli, and with tlic 
telescope fixed in the last pisition, bj the general motion again 
hisfctt/ie star, and again by its proper motion make the level 
horizontal: now turn halt* round in azimuth, correct the po¬ 
sition ot* the level as iKdore, anil in order to conic at anotlier 
ilouble zenith di|{rtance, cju'iy round the telescope to the star 
again. This prcwess liaving been continued until enough has 
been dout!, ilietotah^rc passed over bv the indices, divided by 
ilouble the number of coin))letc operations, giAes the zenith 
disUmce of the star, , Tltere is inilecil another Avay of’observing 
by repetition with tills instrument. For the same effect will 
be produced, ifj insteail of’ turning half round in azimuth, the 
circle he turned to the other side of the pillar, on the motion of 
the cross axis. But, in this case, there must either he a slop 
to prop the circle on the other side when its jilane is vi'rtieal, 
or else the level niiisl be a hanging one, which vAill give the 
circle its vertical jiosition whether it is above or below the axis. 
It w'oiild he altogether imiieeessary to describe the jiioeess of 
repetition in this case; for, except in what has just been 
stated, it diflers not from the fonner one. A nominal dilierence 
indeed takes place; ibrthe Ibrmer method jiroceeded by stops 
of dinihle zenith distance, and this jiroct oils by stojis of iloiifile 
altitude. 

[To lie coiitiiiuecl.'j 


III. On the Hi/paihrsis of Gaseous Uepnhion. By 
John llERArATii, iwi/. 

B (.Vanford, Loinloii, Jill} 4, IS'.'?, 

ITT whether,” says Sir Isaac Newton, alter liaving invi-sti- 
gated the laws of a snpposei! repulsion between the ])articles 
of aeriform bodies, “ elastic fluids ilo really consist of jiarliclcs 
mutually flying one another, is a physical (juesHotu I have 
mathematically demonstrated the jiruperty of' fluids haAiiig 
such particles, that hence philosophers may tale occasion to dis¬ 
cuss that question.’^ — Priucipia, Book ii. Ih'op. iia. Scliol'iijn. 

Notwithstanding this unqualified declaration of Newton 
himself to the contrary, some jihilosophcrs strangely assert, 
that lie has demonstrated the existence of* a repulsive projierty 
in the particles of gaseous bodies. Convinced of the justness 
of most of his observations, from the failure oi’ my atteiiipls in 
a diflerent course in the early part of my pursuits; and satis¬ 
fied tliat it is to a steady prosecution of his iileas unmixed 
with those of others, that I oaa'o whatei'er success I may have 
met with, fi’Av individuals would be less dispoiped Umn I sliould 

to 
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to controvert^ on liglit grounds, tlie views, that illustrious phi¬ 
losopher supposes he has })roved. So tar however is Newton 
frcMii conceiving he has estiiblished repulsion, Unit he even 
calls ui (jucstiou the existence of attraction; a proj)eitv as iniieh 
the more plausible, asitaj)pears tobemorecoinmon. ‘‘And to 
show,” says he, “ that I do not take gravity to be an essential 
proj^ei ty of b(Hlies, I have afldeil one question concerning iu 
cause,” &e .—Advertisement the second to his Optics. 

Alter such explicit staleinents as it somewhat ex- 

traoixlinary that the iiuthoi’ily of Newton sltould, Ihj advanced 
iu conlirination of gaseous rej)iiKion. That gi^eat philosopher, 
whatever use he may luive made ol' the hypothesis of repulsion 
for want of a baiter, could never, with his view's of the nature 
f)f heat, as might be ea^ily shown, liave Ixilieved repulsion to 
be the cause of gaseous eiastieit y. Hence 1 apprelieiul arises 
his cautious maimer ol’ projaising it; mid his wisli to precede 
coiditlence by further inquiry. But so unaccountabiy anxious 
are men l(jr the authority of Newton to sanction their peculiar 
notions; and so sale do they tliink iheir view's if a passage from 
him can be wrested to their support, tliat 1 liave not ('lily seen 
him (|U(>ted iu undisputed corroboration of whal lie merely 
favoured, but lie lias actually been made to sanction that to 
whicli he is decidedly and notoriously hostile. Thus, it is not 
only attraction and repulsion, on the hypothesis of wInch lie 
has made such brilliant discoveries, he is erroneously forced 
to have proved, but liri has bt*en made to supjH'rt caloric, 
the ojijiosite hyjxitliosi.s to that which lie admits. 1 le has, if 
I recolU'Ct rightly, bcim (juoted by Dr. Young, to iiivour the 
propagation of light by jiressure, which it is well known he 
has iiidispuf^ibly disproved; and I am informed lie has even 
been ]nit at the liead of atheists, though one of tlie most jiious 
and virtuous men that ever existed ! 

1 iiave thought it iiecossary to premise this much, lest I 
should again lie unfairly and (iilsely charged, as I have already 
been, with tt'mijrarious o[)posiiioii to Newton; to whose views, 
J repeat, I think it no derogation to acknowledge, il'jiiy labours 
ha\c been successful, 1 am cliielly indebted. 

The density being proportional to the conijiression, the 
phicnomena of repelling forces to which New'ton 1ms arrived, 
are, ‘that the centril’ugal Hirces reach to aiul terminate in the 
next particles, or at nuist arc difi’used but a little I’ni'llier, and 
that the intensity of nqmlsion is rci.ifirocally as the distance.* 
Any observations on the singular whim nature must display 
in operating by llirces so limited as to terminate in the nearest 
particles, lioweviM* imicli the air may bi* condensed, and yi*l 
so indefinitely exl(,‘iisi\e as to reach them with the same Jiinita- 

C' 2 lion 
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tion and unaff'ected vigour however Jiiuch tlic air lua} be ex¬ 
panded, Av’ould perhaps be thought hyiici’criticnl; es]u>( ial1y as 
we have some analogy to it in the action of tlie inagMet. It 
would certainly be no difficult nuilter to show, that this pre¬ 
tended analogy will by no means bear out the prt)ba!)jlity ot 
the hypothesis. Objections however of tliis kind 1 sh.ill not 
stop to advai^ce., , My object will be to endeavour to prove 
that tliis hyp^hesls, which Newton has found to agiee vjth 
one proper^ not consistent witji other phsenonuna. 

Newton t^ipl^^t*pi*obable that, “ as in algebra where id- 
firmative quail^es vanish and cease there negative ones begin, 
so in mechaisdcs where attraction ccaseth there a repiilsivt; 
virtue ought to succeed.” In other words, Ncwtrui ct)nccived 
that tliere are distances witliin which particles may attract 
each otlier, but without which they repel. No one certainly 
will deny, but tliat repulsion, physically speaking, is e<pially 
as probable as attraction; and that, if the one exists, no reason 
appears why the other shouhl not. Hi however, a mere se¬ 
paration of the component parts of a body, to a greater di¬ 
stance from each other, be sufficient to change that mutually 
attractive force which they are su}>j)osed to have when nearly 
in contact into repulsion, then instead of distant bodies attract¬ 
ing one another as they are found tt* do, they' ought to repel, 
in consequence of the antipathy which the distance has occa¬ 
sioned in the particles of one body for those of tJie other, J'ar¬ 
ticles of’ any one body likewise, which are within their com¬ 
mon sphere of attraction, should ' •utualK attract each t)ther, 
and those which arc without that sphere should reciprocally 
repel; so tliat by this theory a body would be ke}>l entire by 
the excess of the attraction of’ the nearer aboA'^e the repulsion 
of the more remote ])articles. I lence, if a jtart of t]>e body 
be removed to a greater distance from its surface tban the 
sphere of attraction of the nearest su])erficial particles extends, 
it would no longer be attracted, or Jiave a tendency to approach 
the body of Avhich it formed a jiart, but would cr.deavour iO 
recede from it as far as possible; which is contrary to ex¬ 
perience. 

If, to avoid this difficulty, it l.'c urged that tin* repelling forc(‘ 
exists only when the elemciiliirv j[)arts of a body arc singly se¬ 
parated to greater distances tfuin their individual sjdieres of 
attraction extend; and that in other cases the adjacent particles 
attract not merely eac’h other, but also those particles tliat are 
without their sphere of attraction, then it will follow, tliat if 
there be two clusters of particles A anti B, and the ]>articlcs 
of A, first supposed in their sjihero of repulsion, appr(>ach each 
other whilst the clusters themselves retain the same tlistance, 

the 
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tl»c repn sive force of the particles of the cluster A on those of 
the chr ’ ‘r R, will cither continually diininish, become nothing, 
aiul thci! become attractive, or it will increase to a inaxiimmi, 
and tie i suddenly l)e converted into attraction. Either ca>e 
will reiMler the intensity of the mutual action of the two clus¬ 
ters not under tlic control of their distantse, but of the distance 
of tin parts of the cluster A from one conclusion 

openly at variance with facts. w , C 

Som(‘ philosophers will perhaps ob®ffll4j^"^l|^l3iey do not 
imagine the attractive three of the particies"of|^fer clestr(^*ed 
anti converted into a repulsive by the of m'eatet 

);!ice: they a1lt)w that the attraction beWvfS^ thliparticTes still 
exists, but that it is overcome, by the act^ft ofa discrete fluid 
which they call caloric, and which they push into the pores of 
bodies and put roiiutl the })articles of matter in the form of 
atmosphere,s. 'Hie part ides of this fluid they sup})ose mutually 
repel each other, while they attract and aTC attracted by the 
particles of other matter. 11’any of this fluid come in contfict 
with a body, it will, we are told, in consecjtience r)f tlie.se two 
properties, diffuse and extend itself tliroughout the whole of 
(lie body; and, by the natural antipathy wliicli its jiartidcs 
Jiave towards one another, will cruleavour to make tlie parti¬ 
cles to which it adheres recede and separate. Should there be 
cnoiij^li of this fluid to ovvrpowm- (he mutual attraction of the 
parts ot the borly, these ]>arl> will separate into the ibrm of 
gas, and stand at the greatest tii.-siance from each otlier which 
the space will allow them. Hv these view.s it appear.s that tlie 
attraction of the ]);!rli( jes Is not destroyed, nor even virtiiall}' 
weakeiietl, but iiierel> I'xeeefleil by the repulsion in tlrt' eaiori- 
lic atiiiosplu'res. Let, llierefbre, A rejiresent the artnutitm of 
a jiiirtiele of matter, and 11 the repulsion o( its caloriJie alirio- 
sphere ; an<l according as A is greater or less than 11, wc shall 
have A —111’or the force v. itli which it attracts or repels jni- 
otlier like particle. But in the gaseous state, the rc'puision. 


according to Xovvttjn, 



in which .r is the'di.staiicc aiul B 


a coefficient imllbruilv the same for the same temperature. 

Iheretori' K — A — R.r- . lu this expression we are to ob¬ 
serve thill B is not ii fmietiou of .r, bul of some other indt> 
pcndeiit (pumlity: tor instance, of tin* temperaim o of the air. 
Consequently, if we imagine 11 to diminish until it be less than 
A, this diminution cannot alter the form of the ffmetion. and 


it will ibcrefvire thence be 11 —A = — B.r-', 'J’liiit is, the re¬ 
pulsive vfiirviii^ inversely as the di.stancc will h.e cliangcd 
into an attlltwh'tive loUowing (lie same hi« ; sujipDsinr', as it 
cnmmonly 'itlocs in algebraic huictions. thai ].('Ibiiii/,’s idea 
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of Contiiiiiity Ijolds good. Noa* could tlie attraction be reci¬ 
procally proportional to tlie square of the distance, nnless 
the calorific atmosphere'was entirely taken away; tliat is, 
unless the body w'as al>solutely cold; which we do not adinit. 
We may tliereibre infer, tliat if the law' of gas<>ous rcpfilsion 
be inversely proportional to the distance, no tliminution of 
the calorific ^kjtj^ospliere can change the repulsion iiU(» ati at¬ 
traction invt^ely piroportional to the square of the distaiK c; 
and, conversi^y, if tiie attraction be reciprocally proportiojial 
to the square of* the distance, no increase of caloric can pro¬ 
duce a repulidon varying as the disUu 2 ce inversely. 

By tlie same tnetliod of reasoning it niny he shown, that, no 
law of repulsion differing from the reciprocal cUqilicaie ol' tiie 
distance, can- by a diminution of caloric, jn-odneean attraction 
following d IS law, that is the law' of gravitation. But if the 
jmrticles 1 epel each other by l(»rce'» inversely proportional to 
the square of the distance, the cubes of the elasticity will be 
ns the bujuadrates of the density; that is, the elasticity will in¬ 
crease faster than Uie density; which docs not accoril with ex- 
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periment. 

This will be the case on the supposition that the re])ulsion 
of the jiarl.icles extends and coniines itself to those ])articles 
that are nearest them; a supposition wliicli by no means adds 
to the probability of tlie hypothesis. Should the rejnilsion be 
diffused to an indefinite dista.nce every way about; or shouUl 
it reacli to a certain extent, so that a greater nimiher of I'orces 
act upon a given particle in a gi'i-ater ilensity than in a les'-, 
the eiasticltv will increase or diininisli in a still greatoi’ ratio 
than the density. Ex)>eriencc however tolls ns that, tlie tem¬ 
perature remaining the same, the elasUcilv of any air is di¬ 
rectly proportional to its density. 'I'lierellire the hypothesis 
of a repulsion in tlic inverse duplicate latio of the distance does 
not agree with phaenomena. 

The only eliance of proliabilily, which it a})j)eni s to nu- is 
left for tlic hypothesis of caloric, is to give to tla- calorific par¬ 
ticles a repulsion reciprocally ju'oportionul to tlte ‘(jnrire of tiu* 
distance. Any body placed witliin a spherical homogenetais 
atmospJiere of tliis kind, would he repelled by a I'orce \ a l ying 
as the dLsliuice inversely from the centre; and placed witlunit 
that sphere,, it would be repelled by a force reciprocally propor¬ 
tional to the square ol' the distance. Two particles with this 
hypothesis may be so ])laced tliat tliey shall mutually rejiel with 
forces reciprocally proportional to their distance; and, if the 
atmosphere he diminished, shall at length have their repulsion 
converted into an attraction reciprocally proportional to the 
square of the distance. But even here condiUons.-m’e neces- 

sary 





23 


On the Hypothesis of Ciaseous liepuhion. 

snry wliicli make it impossible such an hypothesis can be cor¬ 
rect. For instance;, there must l>e an attractive atmosphere 
ill wavs of the same dimensions as the repulsive, otherwise the 
law ()f J t'pulsion would not at all places widiin the atmosphere 
lx* invt rsoly as the distance. The air also, if jmpr condensed 
more than eight times, will have its density and elasticity ibllow 
dillerent laws; and if rarefied more than eight times, the cubes 
«>f tiu* elasticity will be as the ln(|uadrates of the density. This 
laUiT law ill likewise Uike place if the temperature or calori- 
iic atin().".plu*re be; so diminished as to place the particles, with¬ 
out i hai:nii«o- their tli,stance, beyond that atmosphere. 

! Kiusu there are those who tomeettlic dillicultios of caloric 
will stir up iiieir ‘‘latent brat.” Uut I have shown in tlie 
Annals Ibr December, that ail the pbaeiiomena. for which this 
hypothesis and that ofea})acity were createil, can be Irul}'and 
mallK'matically exj)laine(l v\itijout the assistance of either. To 
pri's*-, iiit;refon‘, into oitr ser\iet‘, li)r the exphanation t)f one 
thing, an inpotln sis useh-ssly created for another, is a piece of 
tyrimnieul obtrusion. Allowing liow'ev'er to philosophers the 
entire powers tjf “latent calorie;” and granting them the w'ide 
field of unrestrained iinagijiatioii, I think I may venture to say, 
there is not in Kurope a philosoplier, who coukl successfully ex- 
plaij), witli this tioctrine, the simple developments of untrani- 
melli'd experiment. 

\'Iewt*d in this light, it is imjiossible tliai repulsion can exist 
with calorie. And il’we try to meet experiments by any altera¬ 
tion in the liomogeiieitv or extent of the atmosj)heres, w^e destro}' 
ih(‘ law which nature observes, and ])liiiige the hypothesis into 
still greater dinicnities. I^iuler no eircmustances, iherefiire, 
will repulsion agree wiLli caloric aiul ph;x*iiomena united. 

Hfjjiilsion is e{jually as i.nfortmuite with the Uieory of heat 
by Diotion, as w ith the doctrine of caloric. If in airs >ve con¬ 
ceive* a vibj’atory tnolion of the particles to be the cause of heat, 
no ijicrease or dimimiLion of this motion could at all affect the 
elasticity of the air, as experience proves an increase or diini- 
milion of lieat does, unless the ])iirticles struck one another. 
For, wliatc*vcr may be imagitied to be gained in action or elas¬ 
ticity by an increase of celerity of any particles towards each 
other, or by a further a)>proximatioii occasioned by a greater 
range of vibration, must be counterbalanced by the same in¬ 
crease ol’ velocity IVom each other, or by an ecjuivalcnt excess 
of elongal ion; so tluit the mcati action or elasticity must be the 
same under one temperature as under another. And if instead 
of a vibratory w e have recourse to a rotatoi'y motion of the par¬ 
ticles ab(»ut their own axes, wo have no physical principles, nay, 
not even a l^ct to inv knowledge, that will ('iia!)le us to enter- 
lain HK'i’elj'^^he [awsibiHiy, Ig -ay iiotiiing oi’llie probability, of 

a change 
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a change in such motion being able ,to affect the re])uIsion of 
distant unconnected bodies. We niiayus well uffirin that the 
rotation of two tops at a distance frojn one another woirldhiake 
them recede ^ 1 ^diwmstance so palj'mbly absurd, tliat we might 
almost sa^^^^^hild who can spin a top know.*, it U) bt^ wrong. 

As to tor instance, levolulioniirv nu>tioiis 

of the partl^^ Ubout c^ch other, they cajinot (xisi with repul¬ 
sive foree8^.he!(!^^^S€V to mainniiu periodical revolutions, any¬ 
thing like the'^anetary, evidently requites coiuiijjetal not 
centrifugallbsoes. 

Whatev^iHi^ew therefore we take of th(.‘ .subject, wlieihcr wo 
assume heat to be a sub.stance as caloric, or to he im)tion. re¬ 
pulsion does not explain even a smaU part of thi- properties of 
a^form bodies. We may consequciiily conclude, that re¬ 
pelling forces have not been by nature seU'Cted for the produc¬ 
tion or aerifonn irhaenomena. 

The following piece was sent to the Editor of the Annals, to 
be annexed fo my Remarks,” &.c. ])ubiished in the Annals of 
Philosophy for May; but k seems it arrived too lute to be added 
to that paper; namely, after the sheets were made u}j. Cha- 
racteristieal explanations, besides wliat are contained in the 
piece, are to be found in the original pa})er, Annals for May. 


Let G l)e the specific gravity of the gas and vapours over 
water, V tlie volume, and P the pressure or elasticity of tlie 
mixture. 'Phen 

V. I G - T. ( = the weight of gas in the mix- 

P— 

tore; and V.— p —s=r the volume the gas would liave under 
the pressure P. Tlierefore the spcrific gravilj' of tlie dry gas 
= \ = S- Whc-iK-.; 

_G =i ^ + r. I (^^<5 - -j.-1 = A' + t'( - ^). by 

put^g Gr ^ foi* the specific gravity of the atmosphere at the 
temperatur^ 

Lrom this theorem we gnther, that, w’licn g is less, eciual 1 (j, 
or greater dian G', the s})c*cific gravity of the mixture is 


greater, equal to, oj* less tliaxi that of the dry gas; and that 
when g is almut | of G', die enror that would arise from neg¬ 
lecting the influence of the viqjOur, is vei'y small in estimating 
live specific gravities; and on die contrary, much greater in 

f ases considerably lighter or considerably heavier. .So that 
enee such an error in ammonia would ^1 mudh .diort of that 
in plioHgenc gas, and still more short of that in, hydrogen. 

A^aln,, 
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Again, in gases considerably lighter or heavier than ammo¬ 
nia, as hydrogen or hydfiodic acid, the lower the temperature 
of operation generally the less would be the influi^ce of vapour; 
whilst in gases with about the spedhe gmvity of *6 it may 
happen that diminishing the tempi»ature Would Augment the 
error. X Herapatu. 


IV. On the Solar EcUp&e which took place <m 7,1820. 

Jip F. B uLY, £}>q. F.R,S, and L,S,* 

Till solar otlijisc of ilie 7th of S^itember last having ex- 
uted g(Mtial attention throughout Europe, on account of its 
magnitude, 1 sh.ill venitue to lay before the Society such ob¬ 
servations as 1 inxxdr madi* rflati\e thereto^ and also the re¬ 
sult of such observations as have been communicated to me by 
others, whose accuracy I have no reason to doubt. These 
latter however are at prestnt neither so numerous nor import¬ 
ant as 1 held reason to expect, considering the number of good 
observeis, who must have witnessed this phenomenon: never¬ 
theless I flutter myself that the observations of such persons will 
ev'eiitiiali} be communicated to the ]mblic in some other manner. 

My ow'ii observations weie made at Kentish Town, near 
the bottom ol‘ Highgate IIill, in N. lat. 51° 33' S-f", and 
W. long. 35'',2 in time, Irom Greenwich. The slate of tlie 
ilock was dotemiined b\ several altitudes of the sun, taken 
on the morning and evening of the 6th, 7th, and 8th, with a 
'rroiighton’s reflecting circle; the results of which agreed with 
e.ich other to great exactness. The following are the times of 
the beginning and end of the eclipse. 

h 


Beginning = 0 21 42.4-' 


End 


= 3 13 41,1 


mean time at the place. 


Diiiation = 2 51 58,7^ 

In noting the time ol tlie beginning of tlie eclipse, I have not 
m.ulc anv allowance foi tlu* first second or two of time, which 
must (1 think) in all cases elapse before die commencement of 
the eclipse can become visible to a spectator, even with the best 
telescopes. With res]iect to the termination of the eclipse, I 
«lo not consider any such allowance to be necessary, as the eye 
can follow' the iniKiii till it is completely off the sun’s disc. The 
telescope, made use was a S']^ feet refracting telescope by 
Tulley, w'lth an object-glasb of Sf inches diameter, and mag¬ 
nifying 38 times: but die object end was covered with a brass 
cap, which reduced the aperture to two inches. 'Flic eye was 

* Fu^m Memoirs of the Astronomical Society of London. 
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. pt)tectetl from tlie rnys of the ^lun by a dark glass of a red co¬ 
lour ; a circumstance which 1 have thought proper to mention 
in diis ploce^ as it appears, from the reinarks of M. Messier, 
that the colim of the W immaterial in observations of 

this kind. '. J' '■’' ]f:' ’' 

The son spots, during tlic whole of 

the day; aridh^i|!ieen so for the day or two previous thereto. 
Soon the cchpse, a succession of 

flying clohds prevented tiny eoiTeet measures being taken of 
the enlightettj^ part of the sun’s disc, '^j'owards the inidflle of 
the eclipse hoi^’er the clouds dispersed; and I had an f.s:c„ ■ 
lent opjiortunity of muisuring the tlian.cter of dn moon or. d e. 
sun^s disc,*wim one ot 'iVoughtoifs ^iiider-]'ji<* imcrometcrs, 
a^ttached to the telescope. By ]}lju ing die i 't lines of the mi¬ 
crometer as tangents ro the moon’s iliso. 1 lound that the di¬ 
stance between them was 41’20 revointions. But this was evi¬ 


dently too great by the thickness of one of the lines, wJiich I 
found to be equal to live divisions: therefore the diameter of 
the moon was only 41*15 revolutions. The value of eacli re¬ 
volution (by taking ns a standard, the diameter of the sun on 
that day, as given by Delainbre’s tables,) was 42",P99: there¬ 
fore the apparent diameter of the moon, in the direction in 
which it was measured, w'as 29' 29'',4. But this direction was 
: Biclined to the horizon about 75 degrees; which (on account 
of the refraction) diminished the true diameter in tliat direc¬ 
tion exactly so that its apparent diameter, measured 

horizontally, would be 29' 30",4; and consequently its semi- 
diameter equal to 14' 45",2. 

Now the horizontal semidiameter of the moon, at notm on 
that day was, according to Burckhardt’s tables, 14' 41 ",02; to 
w'hich must be added 8",71 for tlie auginentutioii at 2 o’clock 
(the hour of observation): thus making the oj)parent seniidia- 
meter at that time equal to 14' 49",73, or 4",53 more than the 
above observation. I w'ould liei e remark that, according to 
Burgh’s tables, the semidiameter of the moon was 14' 43",13: 
whicn, e^owing for the augmentation, would make the apparent 
senudhuHete^ 6",64 more than die above observation. 

Aftelf the'middle Cff the eclipse (the atmosphere remaining 
beautiftflly clear) I proceeded to measure the enlightened part 
of die sun’s disc, or the distance of the borders oi the sun and 
moon, with a telescope fitted up fen: die occasion by the Kev. 
Dr« Pearson, with a Jftdchon’s prismatic nficrometer. It was 
onfy 19 inches long, 1 inch aiameter, and magnified about 
30 times: but it was admirably adapt^ for the purpose in- 
te;nde(]t The prism moved through the whole length of the 
by nn^ns of a-rack and piniem; and t^k. bi a scale of 

36V 
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86^ divided iiftx^ seconds l>y ineans of a vernier. The advan¬ 
tages attending an instrunrent of this kinch are its convenient 
size, and the ease and expedition with »^»ph the observations 
can be made. Nevertheless I think kt |%ht to remark that, in 
the present instance, <t is probable there is a c^stant error of 
a few seconds affecting the residts, arising indistinct¬ 

ness of the borders oi the sun and moon, whk$r ^l^vaited me 
from determining tl.e extict point of contact , But as the junc¬ 
tion was always inade imdei' the same appaheait circ&mitances, 
die proportion biltveen the results will not be aiK^cted thereby. 

■ inconveiiicr»t\" «.vay jirobably he overcome in any new 
( L; h's . Mt: ruction. '!ne following are Uie obser¬ 

ve. /iiii vhi.-h >u'ic lij 'd!* w! !• {})is iufttriunent. 


\IcHii time 
at the place. 

the bordei s. 

tilill. 

ut tile uiilce. 

t 

«)*■ 

the l)«mlcrfi. 

1 ‘ ' 1 ■ ■ 3 

1 Mean time i Distance af' 
at the place.|the bordera 

I' / // 
2 17 18 
21 8 
24 13 
26 10 
28 2 
31 22 

1 

t It 

2 33 14 
34 44 
36 34 

39 7 

40 47 
43 20 

/ // 
17 4 

17 30 

18 11 
19 4 

19 43 

20 40 

h ! n 
2 45 11 
48 36 
SO 58 
52 47 
54 0 

1 

/ u 
21 22 

22 37 

23 30 

24 10 
24 38 


At 2 ** SV I left this instrument in order to prepare for ob¬ 
serving the termination of the eclipse as above stated: and 1 
cannot but consider it as extremely fortunate tliat the sun was 
entirely free from clouds both at the begimiing and end of the 
eclipse. 

All these observations were made fi’oma large window; near 
which was suspended a barometer, witli a uiermonieter at¬ 
tached : and I had also suspended another thermometer in the 
open air, in the shade. At noon these instruments stood as 

follow: Barometer . 3 = 29*86 

Thermometer, within ... = 65® 

- witlioiit ... a= 67’ 

During tlie progress of the eclipse, I watched the state of them, 
but cifu/d not observe any alteration in either of them. As soon 
as the eclipse was ended, I again noticed them more paiticu- 
larly, and they stood as follow; 

Barometer ••• •*« 29*87 

niermometer, within ... = 66 ® 

- witJiout ... s= 68® 

The diminution (>f light was very trifling, and would scarcely 
have been perceptible, had not. inv attention been called to it. 

1)2 ■ it 
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It by no means appeared so great as the diminution which 
took place in November 1816: although in dial eclipse only 
*78 of the sun’s disc was obscured, whereas in the present one 
*87 was obscured. But the former eclipse I observed throimh 
the dark atmdi^here of London, where the abstraction of a 
small pcutioBij^l^t is eas^y perceptible. And 1 understand 
that, in dm piP^nt eclipse, the diminution of light during the 
middle df mi& ecV.pse was very perceptible in me metropolis, 
and at places -where the sun was obscured by clouds, ^’^enus 
■was seen by thousands of spectators with the naked eye: and 
I am informed that Mars also w'as visible to many. 

Mr. Dollond informed me that he took the horizontal dia¬ 
meters of the sun and moon, at Greenwich, with one of his 
divided object-glass micrometers; and that they were in the 
proportion of 3*3S1 to 3*103. Therefore, assuming the semi- 
diameter of the suu, as dedueed frem Delambre’s tables, as 
a standard, the appareut seniuliameter of the moon w'ill be 
14 / 44 '', 14 ,; being about one second less than my owm obser¬ 
vation, The tiines at which Mr. Dollond and Mr. Taylor 
observed the commencement and end of the eclipse, at the 
Royal Observatory, were as follow; 

Douxtxn. Tayujii. 

Banning = 22' 37" O’’ 22' 33'\6\ 

M = S 14 40 3 14 44 ,5 C 

Duration =s S 5‘I S 5! 52 10 ,9} 

‘Mr. Gb'oombi'idge bas favoured me with llie following ob¬ 
servations of die eclipse at Bhickheath: N. lat. 51° 28' 2 ", 
E. Icmg. 0",67 in time from Greenwich. End of the eclipse 
at S'* H' 34" mean time at the place: the beginning not ac¬ 
curately observed. 

Vertical distance of the Cusps. 


I^v. of I Mean time Rev. of Mean time 
Mierom. lat the place. Microin. at the place. 


23 44 
47 4 
30 36 


3 33 
13 5 


. 12^1 

.20*81 

8*11 

15*89 

39*28 

41*11 

37*01 

37*05 




35*94 

34*78 

34*16 

33*45 

32*38 

31*64 

30*47 



27*84 

26*89 

25*84 

23*57 

21*85 

20*50 

19*39 

7*28 


JEack revolution of the micrometer was 44",982, 
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'ITie Rev. Dr. Pearson measured die diameters of the sun 
aiui moon not only with one of DoUond’s divided object-glass 
micrometers, but also with one of Troughtmi’s line-microme¬ 
ters. By means of the former he mwe the moon’s semi¬ 
diameter equal to 14' 44", 6; and with the kttesr, equal to 
14'44", 7: the semidiameter of idle sun bjakiig considered as 
the standard for tlie scale. Hiese measun^.cc^spond with 
my own, prior to llieir reduction. Dr. Pew^on «1 gki measured 
the luminous portion of the sun, when most 'olKfi^red, by means 
of one of his compound prismatic eye-pieces with variable 
powers, attached to a 2^ feet achromatic telescope, and found 
it to be 3' 58",24. This measure would indicate an errpr in 
the lunar tables; as the eclipse ought not to have been of this 
magnitude even at Greenwichand much less ought it to be 
so at the place where the observation was made, 'liie distance 
between the cusps at 1 53' was 28' 53",8 by Dolloiid’s mi¬ 
crometer: and the distance of the cusps was exactly equal 
to the diameter of the moon, on its leaving the sun’s disc at 
2*> 2' 25". The end of tlie eclipse took place at 3*' 13' 20" 
mean time at the place; tlie beginning was not observed. 
Dr. Pearson’s observatory is situated at East Sheen, in N. lat. 
51® 27' 35",7, W. long, l' 3',7 in time from Greenwich. 

Mr. William Allen observed the eclipse at Stoke Newington 
N. lat. 51° 33' 40", W. Itjug. 22" in time from Greenwich, 
Beginning = 0** 22' 31" 

End ... =3 13 59 


Duration =2 51 28 

Mr. Isaac Wiseman wrote to me from Norwich (N. lat. 
52® 38', E. long. 5' 10" in time from Greenwich), stating that 
the eclipse began there at 0*' 28' 45", and ended at S'* 2r 40", 
mean time at the place. 'I'he observation was made witlt a 
three feet reflecting telescope, with a power of 180; and the 
lime was deduced from a meridian of his own construction. 
This gentleman has also sent me the result of some experi¬ 
ments on the power i>f the burning lens on difllerent substances, 
during tlie time of the eclipse. J laving procured a piece of 
pasteboard, he ailixed Uiereto four equal pieces of different co¬ 
loured cloths; viz. black, blue, yellow, and red; and placed 
them successively in tjie focus of a burning lens, on the dap 
jrreceding the eclipse. The following are the periods at iiriiidi 
they resiiectivcly took fire: viz. 

Black in 7" 

Blue 7 

lied 8 

Yellow 16 

He 
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He also on the same day submitted tlie bulb of a tliermome- 
ter (which then stood at 66®) to the focus of the lens; and in 
minute it rose tp 94f% and probably would have risen higher, 
h^ he not bpen apprehensive that we glass would have been 
broken by the heat These f^penments were made at about two 
o'clock in the, afternoon, m order that they might correspond 
with the thnp'.^ diiie eclipse at its greatest obscuration. On 
the foUowi^ dayy about half an hour after the commencement 
c£ the ecHpae, he applmd the cloths in succession to the focus 
of tlte lens, iind fcni^ the periods, at which they respectively 
,took fire, to be as follow: vb. 

Black in SiO'' 

Blue 20 

' Red 16 

Yellow 40 

At about half an hour before the end of the eclipse he a^ain 
submitted tliem to the focus of the lens, and found their periods 
of ignition to be as under: viz. 


Black in 

17' 

Blue 

18 

Red 

14 

Yellow 

24 


But during the time of the greatest obscuration he could not 
prcaluce any effect on them whatever. The thennometer at the 
edmmencement of the eclipse was at 66®; and by two o’clock 
had fallen to 6If* This was about the middle of the eclipse: 
and Mr. Wiseman assures me that at this time he held the 
InM in the focus of the burning lens for upwards of four minutes^ 
but ^without producing any sensible effect. At a quarter past 
two, he repeated the same experiment, and with the same re¬ 
sult, although the sun was free from clouds. At the teiiuina- 
tion of the eclipse the tliermometer rose to 64". Mr. Wise^ 
man also stales, that he fitted up a prism in a darkened room, 
find dial he made several observations on the coloured rays, 
which were thrown; on a screen of white paper. He says that, 
during die cbudouance of die eclipse, the yellow and blue rays 
were gefn|^al|y increased in brillianey, whilst the red became 
exceecunij^ and did not occupy more diaii liali' their 

usual bi'eadjl^. As I am not aw’are that any experiments of a 
similar kind were made during this eclipse, and as the results 
pTt some;vhat singular, althpumi anticipated by Mr. Wiseman, I 
Imve thoqghtit right to stale wem here in order diat the atteii- 
lioai ofthe public may be excited thereto in any future eclij:se. 

Mn Slomm of Belfast informs me .tjhat die eclipse com¬ 
menced there at 11 47' 38" mean sohMt'dme; the observation 
wns^madc with one of Dollond's achiomif^c telescopes, mag- 
nifjvbg about 75 times. At 
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At Bury in Lnncasliire, die eclipse commenced at O’* 9^ lO^sS 
apparent time at that, place, as observed with an achromatic 
telescope of five feet focus. The latitude of. the place was 
sr/ 30', and its longitude west of Greenwich 9 ’ S" in time. . 

Most of the letters which I have receive from the countiy 
remark that the diminut* ) of light was not so'great as was 
e\'pect(jtl. The fall of th ilicrniometer towards the middle 
of the eclipse, was vari«-.i.c. n various places. have already 
stated thiit, as far as u; • own observations extended, I could 
not perceive any dinii!! ition: the inspection of the instiV' 
ments was made at intc-vnls during the ecli})se. In some 
}ilaccs I am iiilbriiicd, the fail w e, a.s murh as 10®; and, where 
the thermometer was placed iu the sun, as much as 15". It 
np})ears duit the p’ower of a len.s to ignite gunpowder, was sus-^ 
pended from 10 to 15 minutes, during the middle of the eclipses 
and it has been alreatly stated, that for about the same period 
the lens w'as incajDable of producing any effect on the thermo¬ 
meter:—an ex{>erinient wliich I believe is new, and which is 
certiihily w'orthy of repetition, whenever another eclipse of any 
considerable magnitude may present itself. 

From the continent I have received some conimunicaticms^ 
which tend to confirm the observations made by fonner astro¬ 
nomers on this singular and rare pha?nomenon. 

At Frankfort on the Maine, Mr. J. V. Albert observed the 
eclipse, as follows: 

Beginning . 1*' I4",0 

Do. of the annulus 2 37 ,0 

Middle of do. 2 39,45 

End of do. 2 42,30 

At the obser\'atory of the Grand Duke of Baden at Mann¬ 
heim, M. Nicoi.ai observed the eclipse as follows: 

Beginning of the annulus 2** 37' 37",8'I 
End of do. 2 42 32 ,0 > A}>parentdinc^ 

End of tlie eclipse ... 4 0 50 ,0y 

The actual formation of the annulus was very remarkable: for, 
about a second before it occurred, die fine curve of the moon's 
disc, then immediately in contact with the edge of the sun, ap¬ 
peared broken into several parts: and in a moment these parts 
flowed together like drops of w'ater or quicksilver placed near 
each other. At tiie dissolution of die annulus, a similar ap¬ 
pearance presented itself: for the delicate tkre^ of light then 
formed by the annulus, instead of being broken in one place 
only, was in an instant divided in several places at once. The 
thermcmieter (reduced to Fahrenheit's scale) was at the com¬ 
mencement of the eclipse at 66^, and fell towards the middle to 
€3, but afterwards rose again to 66 h. At 


y Apparent time. 

J ' 



On pi'eventing tfte injurious Effects resuUingJrom the 

At Augsburg, Professor Stark observed tlmt tlie duration of 
the annulus was 5''47'',5; but neither the beginning nor end of 
the eclipse could be c^iserved on account ot the unfavourable 
state of the atiAc^here; Reaumui’s thermometer fell 3-^ de¬ 
grees to S'* of Fahrenheit). 

At Spire^ i^fessor Schwerd made the following observf# 
tlo|lS£ ' ' ■» 

, I Bf^bna^ cftlieatihiilus 2'* 37'5.5",51 

\ End of " do. 2 42 43,5 > Apparent time. 

I End of the eclipse ... ^ 4 O 57,lJ 
^l|>out six seconds betbre die formation of the annulus, a bright 
spdt was seen bn the point of one of the horns, which shortly 
aJftpr appeared to flow into it. About half a second before the 
complete Junction of the two horns, thta*e appeared a row of 
bnght points. A similar appearance was observed at the dis- 
SQ|Litiou of tlie annulus. The barometer stexx! at 28,1 inches: 
nrUl the thennometer (reduced to Fahrenheit's scale) fell from 
to G4. A burning-glass, six inches diameter, which im- 
m^iately set wood in a name, did not ignite tinder during tlic 
time of the middle of the eclipse; nor would it turn pn[ier, in 
tlfedeast, brown. 

^t Munich (in tlie middle of the city) the iomiotiou of the 
annulus ivas ob.served at 2*“* 53' 23" mean time. The barome¬ 
ter^ stood at 26,78 inches. And the thermometer (reduced to 
F^renheit’s scale) fell about three degrees. 

From the island of Zante I have received conirnimications 
from two observers; differing in some trifling points from each 
other.- But as the results are stated to the nearest minute only 
(cmiitting tlie seconds), I do not tliink it necessary to quote them 
in tjib place. It appears liowever that the atmosphere was not 
perceptibly darkened, till nearly the time of the formation of 
the annulus, which lasted about five minutes: aiid that the ther¬ 
mometer fell only 2^ degrees during the whole time of the 
eclipse; viz. from 88^ to 86. 


V. Account of a successful Experiment to prevent the injurious 
Effects resulting from the Diffusion (f arsenical Vapours from 
Copper-smelting Furnaces*^ 

% E injurious effects of the escape of arsenical and other dele¬ 
terious vapours frcmi the copper-.smelting furnaces in the iieigh- 
boui'Uood of Swansea have been long known. Th^Se con¬ 
densing and falling on the surrounding tountry, have not only 
greafly injured, but almost totally destroyed, vegetai^le and 
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aiiimal life in that vicinity. Thousands 'of acres are rendered 
useless entirely from the arsenic fallinn in showers upon the 
surface of tlic land; and, indeed, nuniberless instances have 
occurred of die teeth dropping from the mouths of cattle that 
have grazed in the neighbourhood o£ these fuinaoes, and, upon 
exammation of such teeth, they have been found to be aiated 
with a strong crust of copjM'r. {Several cliemica]. and mcchani* 
cal projec ts liave been adopted to preveitjjfliie escape of these 
substances from the chiiimey of the smelting furnace; and al¬ 
though their effects have been confined within the works, yet 
it has been found utu^ided with considerable trouble mid ex- 
jiense, which the eopper-siiiclters seem unwilling to adc^t in 
their daily practical operations “ TheCadoxton experiments,^* 
as stated in this report, seeiii fully to remove the obJec:tiQn6 of 
. the smelters, and yet obviate all the inccmvenience to the sur¬ 
rounding country. The discovery was i&rst announced by the 
following paragraph in the Swansea paper: 

An experiment has been made at Cadoxton, in Glamor- 
gafishire, for obviating the inconveniences arising from the cal¬ 
cining and smelting of copper ores, by destroying the noxious 
<|UQlities of the smoke from die furnaces u^lon the whole pro¬ 
cess, and by destroying or reducing as much as possible the 
bituminous smoke, upon a plan adapted to die present practical 
operations of copper-making, and without increase expense to 
die manufacturer.’*—Claff/ir/an, Nov. 24, 1821. 

Tlie principle aimed at in diis experiment is simple precipi~ 
taUoni die mode of effecting it by gaining as much time as 
)iossible between the production of me smoke in the frixnace 
and its final exit into me atmosphere; in short, by imitating as 
nearly as possible die condensation of vapour in a sdll, where 
the worm (presenting the greatest possible suifricc in the smallest 
possible space) may be I'oiisidered die flue; if the flue in this 
case could be conveniently passed through a cold medium (as 
the worm of a still), the imitation would be still nearer; but it 
should seem, from the result of this experiment, that it is not 
necessary. The experiment was as frillows: 

, A calcining furnace (which throws out tliegteaf^t portion 
of noxious ingredients) of the ordinary dimeni^ns has been 
erected; instead of a slioi*t jicrpeiidicular flue, an horizmital 
flue was carried from it on die surface of the gi'ound, or raflier 
a set of connected fluei^ 24 in number, consisting of straight 
parallel lines rounded off at the ends, and furnished with doors 
for the purpose of observation, each line being 34 foet in length; 
from the end of this line the flue was condnuea for scanedhttaiice 
to the pits of a neighbouring lime-kiln 22 feet deep, which was 
furnishe^^lvith a brick cap in die shape of a cone, terminating 
t Vol. 60. No. 291. J/i/y. 1822. E at 



34 On pr'evcnthg the injurious Fjjfects resultin<>; from the 

at the top like a common chimney, ami making an upright vent 
of 50 feet, the wlu>le length of the fine being .950 fi'ct; the bot¬ 
tom of tlie flue rises about an inch in every St feet, njwn the 
principle that a regular ascent was necessary to indulge the 
projrcnsity of the hydrogen to ascend, and thus fliciliuilc its 
passage forward, whilst it wis at the same time desirable to kocj) 
the smoke confined to a passage as nearly iiorizonial as was 
consistent with that principle; for, in a former es.i)eriment, it 
had been found tliat, fi’oui the want of this caution, and in con¬ 
sequence of some descent in the flue, tlie h\’tlrogen accumu¬ 
lated in it so as to bum like gas on the a}i})lication of a light, 
and on one occasion to cause a violent ex})losion. 

In the first experiment with the new flues a ton of copper 
was placed in the furnace, wlicn at a jnoper heat, and the 
process of calcining coimnenced: tlic Ibllowing account is ex¬ 
tracted from the letter ot“ the gentleman who repf)rts nj)on it: 

“ The smoke issuing from t}»e vent was }>ercc])lil)Jo only 1o a 
good eye looking against a wood l)chind it; two jX'rsonsasccndcd 
to the top of the jxupendicular slack, whilst a workman stirred 
the ore in the furnace: whilst this was doing, Im'o observers sat 
on the edge of the stack on the lee side, so that all the smoke 
which issued must pass over their laces; and they slate that they 
found no kind of inconvenientxis wlieii seated on the mouth of 
the diimney.” Tlie rctpoiter says, “ Whilst I stood by die 
furnace 1 could perceive a small issue of smoke, which ap})cart*d 
to hover for an instant at the moiitli of the stack, but, was dis¬ 
sipated very soon after it had entered the atmospliere. 1 went 
up to the stack and into it by the door, there 1 ItJund a mix¬ 
ture of smoke and hydrogen gas, smelling like common smoke; 
but I inhaled it repeatidly without experiencing any of tliosc 
distressing sensations which always a/fcct me when I inhale 
copjyer smoke, ami to whicli you were once witness, as we 
wdked by the crown w'orks on a day wdien, the smoke 1 km ng 
remarkably low, it was impossible to avoid it. I immediately 
went into the garden and procuretl a common plant in a pot 
in full vegetation; this I had jilaced on the smiiinit of die stack, 
and the superintendant tells me this (weiiing, that it d(H^s not 
yet appear at all aflected; indeed, he declares it impxissible that 
It should be; he says he has no doubt remaining on tlie subject, 
^the thing is accomplished, and nearly all tlie smoke which 
does escape is combustible;* he adds, ‘ it is evident that 950 
feet of such flues are sufficient to destroy all tlie noxious pro¬ 
perties of the copper works.* ’* 

^ * This experiment was made on the 23d of March 1 822. On 
the 25th, the reporter proceeds as follow's;—“ On opening tlie 
flues this morning, the first and second were tenmd charged 

w itii . 
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-with soot and a white crust, probably arsenic, and sulphur 
over the bottom and lower part of the sides. Nos, 3, 4, and 5, 
presented soot, with a superstratum of sulphur, in considerable 
quantities. Mr. Young thinks that the Aree flues contained 
Irom ^ cwt. to 1 cwt. of deposit, the 6th and 7th soot, and a 
.smaller quimtity of sulphur; the 8th coal-tar, whicii continued 
to Ibrm on to the 14th, gradually diminishing, accompanied by 
veiy little sulphur. From the IGtli to the end, there was no 
deposit worth notice, and the bricks and mortar of die 24th 
were not even discoloured. On lighting die fiirnace to-day 
the .smoke was ten miiuitcs in reaching the mouth of the stack. 
After the fire was well uj), w c threw in a bundle of wet sti’aw, 
;i'.id observed that the smoke arising from its combustion aj>- 
peared at the mouth of the stack in three minutes,” The re¬ 
porter jiroceetls to observe, “ it now apjicars, in the undeniable 
.shape of ex})erinicntal fact, that the noxious parts ol’copper- 
.sraoke may be effectually controlled and coinjielleil to stay 
in-doors without any chemistry besides that which nature fur¬ 
nishes. Bricks and mortar, and a tolerable mason, are all the 
array of jwnver mid science which mied be called into action. 

'File draft in your flues is .so perfect, tluit Mr.-, a manager 

t)l‘ copj)er-works, who furnished the ore, cautioned the man 
against allow ing the fire to become too intense for the process 
of calcinalion ; luid there is no doubt tliat several hundred feet 
of flue might be added without impeding die draft. Mr. 
Iiowcver, thinks that all which now' escu})es may be consumed 
by combustion; we have no doubt on tlie subject.” 

'File writer of the foregoing letters, having been warned 
against trusting too inijilicidy to first impressions, on a single 
a.tteni})t to reduce princi})le into jiractice, writes on die 28tb 
March as folJow's;—“ In the detail wliich I sent you, I believe 
J did not observe, as I should have done, that the ore was as 
well calcined in as short a time, and widiout more fuel, as is 
used ill the ordinary Hues;—this by way cf supplying an a|)- 
pre hended omission. Noav for die objections which have pre¬ 
sented themselves, either in the sliajie of my own ideas or the 
scufings of others. It did occur to me that the newness of die 
flues might opei'ate flnruirably in expediting the process of con¬ 
densation and preei]'itati()n. It was also said, that the fresh 
mortar w'ouhl have a chemical action on the acid particles of 
the smoke., and thus nentrali/e one part of the mischief. A 
ijuestion has also been started, w'hetlier diere can be sufficient 
ilranght obtained through such a length of flue to melt the ore 
after calcination. On this last point I have felt doubts, but 
tlie su])erintendant says he leels no doubt on the subject; and 
slates, that, if any such ilifficullv sliouhl arise, he would shorten 

. K 2 the. 
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passage without apprehension, because in the process ot 
inciting‘mere is far less offence matter disengaged, isud ot* 
to precipitate^ than in calcination. It is liiir iilso to 
im| consideration that our stack or chimney is not the 
nwi ^ l | ipurable in its formation, being very oj)cu and much 
the flues. He argues further, that tlie conslructii>n 
of a smelting-fumoce is calculated to increase a drnuglit to the 
utmost, whilst that of a calciner is calculated to check its <li- 
rect vdiocity, because an intense heat would be iniproj)or for 
t|ie process. Now the calciner at Cadoxtou be- 
cain^M||(^i;|jj^|^Abe lire for drying the flues was at its lu>ight, 
that htik,—a degi’ee of heat lar too great 

for calclnlPip, and this too, let it he observed, voilh you. - o: 
coot/*, wiiiai would do nothing w'ith the old flues, aiul u liich 
works could not use without a mixture of bituminous 

thfi o|i|ectIon on account of the newness of the flues, 1 
Ot refuse i^^y assent to the argument witli which it is re¬ 
butted by the siipcrintendant: he says the flues had srn<»ke 
from a roarif^ furnace passing tlirough them for 48 hours be¬ 
fore they were used in the experiment, being composed of 
bricks and thin tile-stone; the former only on edge, ami with 
no more mortar between them than serves to close die inter¬ 


stices; such a process would Ik^ likely to exhaust a large por¬ 
tion of their moisture. Then, as for the new lime, that also 
was become nearly dry, and was in too small a quantity to pro¬ 
duce any sjiccific effect. Then we come to the facts tleveloptHl 
on inspecting the flues: they wt;re coated with the matters de¬ 
posited, consequently the surface of this coating could not be 
affected by tlie substances beneatli the substratum of deposit: 
however, those and all otlier olijectioiis ought to be fjiirly met, 
and this can be done only by a perseverance in the experi¬ 
ment. We have s^wiken to several intelligent gentlemen, who 
will come and give us tlieir remarks <»ii die next calcinalion. 

From this report there appears good reason lt>r believing 
that the principles, exemplified by this experiment, will put an 
end to a nuisance more destructive to animal and vegetable 
life than any other existing in this kingdom. 

The dejmsit from the regular cojiper-works in the neigh¬ 
bourhood of Swansea and Neadi (in which many chaldrons of 
coals arc consumed every hour, day and night, throughout the 
year) must be immense, and it will be matter of curuius imjuiry. 


* The Coal here alluded to is a sort of inferior ciilrn, fit for little else than 
liinc-biirning: it has little or no binding quality, and >\ill not coke; so that 
without a mixture of binding coal it has always been considered unfit for 
the copper-smelter. 

, whethers 
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whether tUis deposit may not l)e turned to profit by the manu¬ 
facturers. It has been found to yield bv analysing tliree per 
cent of fine copper, and the arsenic, suljdiur, and other sub¬ 
stances V. liich abound in copper ore may possibly be made 
profitiibk-; even the spare heat on so large a surface as these 
horizontal flues cover, may present a climate for trades requir¬ 
ing a mo< lerate degree of neat, cr for hot-houses, glass frames, 
Sic. Time will probably develop great improvement in this 
branc h <»f trade, which has remained stationary perhaps for a 
century past 

'riiis short description, however imperfect or unscientific, is 
submitted, pn the impression raised by the reports, referred to, 
'<■?’ the }mrpo.se of inducing intelligent and scientific men to 
turn their minds to this very interesting subject The mis¬ 
chiefs produced l>y the present system of smelting copper can 
scarcely lie conceived by a stranger unacquamted with its de¬ 
structive consecjuences. ^ -- 


Note bt/ the Editob. —^When a cure is propbuiilW 
disease, the magnitude of the evil is generally somewhat 
aggerated by those who put fbrtli the remedy. So it is, we sre 
tolcl, with die smoke of die Copper-Works at Swansea, whidi 
though undoubtedly a nuisance to a certain extent, are said 
not to produce such dreadful effects as are set forth in the 
commencement of this pajier. It is certainly injurious to vege¬ 
tation; but, as we have lately been informed, the traces of mis 
ure confined to a narrower limit than might have been ima?- 
gined by any one acquainted wuth the great volume produced. 
With regard to health and animal life, there is no evidence, that 
w'c ever heard ol^ that would lead us to think that injury re¬ 
sults from the furnaces of the commoi^ construction; and ac¬ 
cording to the statement of a medical man near the works, 
it appears that disease is not lioquent, and that instances of 
longevity are common, a, I'act which is confirmed by experience 
in tile vicinity of cojiper-works in another county. 

The assertion that the teeth of animals grazing near the fur¬ 
naces have been fouiul to be coated with cf>pper, we must beg 
leave to doubt, not believing that this metal is volatilized at all 
in any sensible degree; or il‘ it ivcrc, that it would be found just 
in such a situation. 


The Cadoxtiin experiment, described in die foregoing paper, 
is no more tlian the application to copper calcining fiimaces 
of what is very common to those of tin and lead; for proof of 
which we refer, first to onr Number for last month, 'where in 
Mr. Taylor’s paper on the Smelting Tin Ores in ConiW'all, 
p. 420, Vol.£^ it is said tliat tlic arsenic ** is condensed hj long 

horizontal 
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horizontalflues constructed for thispurjfosc” Secondly, we would 
mention as a matter of ijotoriety, that most of the lead snielt- 
injpj-furnaces in different parts of tlie kingdom are furnished 
with such dues, to condense, as far os it can be done, the lead 
which is evaporated in die process of smelting. 

Such dueyos are described in the foregoing paper will, doubt¬ 
less, condense the arsenic, and are therefore used in the 'I'in- 
buming houses in CornwalL But we must observe jLhat this 
substance is not the greatest difficulty to overcome in obviating 
the evil. The destructii'e effects, such as they are, are chiefly 
to be attributed to the sulphur, Mliich is much nuire abundant 
in copper ores than arsenic, and is driven off in a gaseous form, 
and therefore very difficult to condense, and totally out of tin; 
reach of such an apparatus as is now <iescribc(I; unless, indeed, 
this condensation might be eflectetl, as is suggested by the lime 
exposed in a new building, and which \\ ouid terminate as soon 
as the mortar was saturated. 


The account is deficient in one respect, it tlocs not allude to 
a feet which should not have been suppressed. It is, that with 
a view to accomplish tliis very t)l)ject of abating the nuisance 
surising from the Co])pei-works near Swansea, a reward of 
1000/. was most liberally offered by the gentlemen having jiro- 
perty in that neigliboui hootl; and that this and other circum¬ 
stances led to tile consideration oftliis subject some time since; 
and that therefore }ml)lic attention was drawn to it, and the 


ingenuity of many was directed towards this object before the 
Cadoxton experiment was heard of 

No mention is made of the expetriments making by Messrs. 
Vivian and Sous at their great sin el ting-works, all hough they 
are upon a scale of magnificence, and constructed with such a 
scientific consideration oi'all circumstances, as may well be ex¬ 
pected to ensure success as fiir as it is attiiinable. There is a 
liberality, too, in Mr.^’'ivia^^s proc(;eding, which cannot be loo 
highly pruiseil in a public affair of this kind ; for he not ouh' 
has declared his intention of not being a claimant ftir the re¬ 
ward, even if his plan should juove to be the best, but is 


actually a large subscrilier to the sum tliat is iiiteiided to sti¬ 
mulate the excrlitms of others. 


VI. On the Connexion belivcen the Ijcavrs and Fruit of Vege¬ 
tables; UHth other phijsiological Observations. Jiy Anthony 
Caulislk, Esq. F.R.S,* 

In the art of gardening, it must be allowed that the greatest 
value will always belong to special facts, noted down by cx- 

From the 'frausaction'' of the London Iloriiciiltural Society. 

perJeuced,' 
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poriuriccd, acute, and judicious men. Still, however, the mind, 
which is constantly occupied upon particular details, may not 
he ecjually awake to those affinities and connexions in nature, 
i'rom whence useful general rules may be deduced; for it is by 
ii comprehensive classification of leading tacts, diat abridge¬ 
ments of knowlctlge ai’e made, and these must fonn the 
boutulary to unprofitably minute pmticulars. This gathering 
togi ther of similar evidence, anti the assortment of it into 
systematic order, are more within the province of the inspector 
than that of the experimenter. Under those impressions, the 
following observations are submitted to the Horticultural So¬ 
ciety, trusting that scientific or practical men may employ the 
.M-niing suggestions so as to enlarge the sco})c of this branch 
of useful knowledge. Witliout ])resuming on the general series 
of facts which I have to mention, being free from apparent ex¬ 
ceptions, 1 offer them as an extensive range of coincidences, 
from whence beneficial inferences maybe drawn. There is jui 
obvious connexion between the kind of folingt; and the kind of 
fi-iiil iji many of our orchard and gsiixlen trees; and although 
the full and true uses of the leaves of vegetables are not well 
niiderstood, yet the subject seems to be open to research, iuid 
even now capable of practical ap])lications. The first remark¬ 
able coincidence is, between the size of the leaves and the size 
of the I'niit. This may be seen in the contrast between the fruit 
;uul the leaves of the Magnum-hojiwn plum, and those of the 


Damascene, Bigarreau, and the wild chei'ry; tlic CadiUac 

and the little musk-pear; the yellow Antwerp and the red 
orickly raspberry; tlie several varieties of the gooseberry; 
ilie common small walnut anti the large or double walnut; the 
large and small medlar; the different sjiecies of cranberries; 


tilt* filbertl and the hazel nut. And the same indications pre¬ 
vail in herbaceous fruit-bearing plants; as in tlie melon and 
gourd, the strawberry; and among esculent vegetables, as in 
the })ea and bean. 

By an accurate observanct; of these characteristics, new 
seedling varieties may be partly estimated in an early stage, and 
the known kinds of fruit trees better distinguished when they 
are not in bearing. Other evident properties in thefolijige of 
vegetables, such as their tints of colour, their hardness, thick¬ 
ness, and capability of resisting cold, arc associated witli the 
(pialities of dieir fruits. The local inffuences of mountainous 
situation and of a bleak aspect, which stunt the foliage, af¬ 
fect both the fruits and die growtli of timber in all trees. The - 
ravages of herbivorous insects, and of parasitical fungi, arc 
thus also indirectly mischievous to fruits. It is probable, diat 
the great differences in fruits, of the same vai’iety, which ai’ise 

fi'om 
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from local causes, are principal)}' dependent on the toliago. 
Even the diversity of the seasons, between one year anti an¬ 
other, gives rise to noticeable alterations in the qualities of the 
produce irom the same 

Perhaps auvaiicentent in the knowledgx^ of vege- 

scientific gardener to govern die 
metlic^ ^ as to adapt*tliem 
betted of locality, and to the production of 

the a^^.desii^ble fruits*. It is likely that the uiifiivourablc 
flange induced upon the Downton pippin by a milder locality 
than that of its native place, may depend upon a more luxu¬ 
riant JirothiCtion of leaves; and, if so, under such new silua- 
tlonii^ the-qualities of that fruit plight be again restored by 
redu^ifi^|^..^uberaiit foliage. The gradual deteriorations 
age in trees, are equally evinced iqioii the 
It belongs to the peculiar halfits of some 
varieties of trees arid plants to jiroduce a greater or less pro¬ 
portion of leaves than ordinary; and, perhaps, the particu¬ 
larities in their pl\ysical properties make some of such lea\ os 
more efficient than others; since the differences in their firm¬ 
ness, thickness, and colour, may be reasonably suppt.)sed to 
infiuence one or more of tiieir vital offices. A remarkable in¬ 
stance of the adapUition of foliage occurs in Winter iS])inage, 
the leaves being of a more dense texture, of a deept^* colour, 
and more compacted about the stems and roots, tlian in tla; 
summer variety f. lliese and similar evidences may jirobably 
indicate the hardiness of other esculent or ornamental plants, 
and may lead to the introduction of many new, useful, or or¬ 
namental vegetables, w'liere they are at jiresent unknown. In 
Uie spring of 1815, the first tender leaves, mid the immature 
male catkms of the ,generality of our walnut-trees, were de¬ 
stroyed by the frosts; the subsequent crop was very few in 
number, and of indifferent quality. I consider tliose conscs 
quences to have arisen from the destruction of the first shoot, 
of leaves; but tlierc was also in tlie same season an unusual 
number of abortive or empty nuts, and this was apprehended 
to be wholly owing to tlie want of iiiasculiiie impregnation, as 


* I am infonned by a practical gardener, that buds may be artificially 
produced upon the long naked spaces uf boughs, by making scai*s into the 
bark, stmilar to those left by imperfect leaves, or gem-like stif>ulee. Indeed, 
nature paints out the efficacy of such methods, by those clusters of twigs so 
often displayed in the branches of the elm, birch, and wild cherry, and ii^ich 
result from the punctures of insects. 

f The attenuated and delicate foliage of forced hardy plants and housed 
shrubs, is knoum to be more readily injured by frost than if they had re¬ 
mained exposed; and the physical differences in the texture of such leaves 
Bufllci^tly explain the omse of that acquired tendwuess, 
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I have }>roducetl the same effect upon filberd- or liazel-nut 
bushes, by taking away the male catkins before tlie sti^ata 
were evolved. The well-known fact .of dusters of empty nuts, 
often de^nds upon the destnicticjaa of ihefe pdgi^uring cat¬ 
kins, ajiu I have seen it extensively j|>rod*|^^^Sil6rin6uKe. 
A series of ex|KH'iiuenti^ which 1 upon 

/. - i rf .. i * uie to 


the different fretaing capacities of vi 

conclude, tiiat many, if not all, of the ve^tdt>lepow®mdf resist¬ 
ing congelation, depend on the same or similar physicaV^Uses, 

I was led to tliis iiU|uiry by noticing the difficulty o|‘ £caeeidx% 
treacle, paste, dissolved starch, and some oils, as those fro^n 
the nut and almond, and die most part of essential oils, l^e* 
remarkably low. temperature required to freeze these viscid ccan- 
jioimds, directed my attention to the ccwtnposition of the juic;^, 
and to tlie piurenchymatous iiarts of the'willow, the holly, tiie 
inisletoe, ;uid the alder; aiul also to the physical composition 
of majiy evergreens. Some of those, as the box, extend over a 
wide range of climates, and others which Ka;vc been transported 
hither from mild regions, bear the frosts of this country witti 
imjmnity. The causes of this cajiability in ]ilants of enduring 
such vicissitudes, as worthy of lescai’ch, because the results 
may, as before intimated, teach us how to ascertain those viva¬ 
cious projierttes, both in exotics, and in the new varieties of 
our own culture*. 

The advancement of vegetable physiology hasb^'n Uh) long 
retarded by a continued effort to Ibrcc iqion it analogies with ^ 
the structiirc^^^fficcs of animal organs. The ways of na¬ 
ture are, hoWfeVfei^ not limited by confined rules like those of 
m^tnier diversities ai’e endless; and she is not obliged to 
work by any . methods of system, of analogy, or of classifica- 
t.iim. Su<^ Jfiethods are indeed great (if not indispensable) 
helps to hnnnm knowledge; but when wc attempt to irajx^se 
them upon the Morks td’ Creation, we often darken and dull 
the evidences of .4^ senses, and confuse die ofierations .of 

The lieen. comfiari^ to the lungs of 

animals, M^nHHg^^mder nnafe^iesf but the additional 
offices leaves, show Uiem to be also 

allied and assimilating organs. Nor is it at all 

* The of winter biuls are atlniirahly aclaptiWlfor resisting frost, 

l>y the com^ted and dry state, of their spongy mtwtancc'-j the biuls of thc' 
inDse-cliesnut arc coated with a viscitl varnisii, which ia irripenctrablc to 
rain or <lew. Most of the other species of winter are aqually pro- 
•tected against evaporation from witliin, and iiioisture'hx)ni wiHmiit, by 
dense shelly coverings. 
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unreasonable to inquire whedier the digesting, secreting, ex¬ 
creting, and pneumatic operations of life, are or are not com¬ 
patible with each other in the same pait, and whether in 
sojue exam})Ies one of those functions may not singly belong to 
leaves, and in other cases many of them be associated to¬ 
gether *, The greatest number of resemblances between plants 
and animals are to be found in those of the most simple struc¬ 
ture in both kingdoms; and in all such insUinces the governing 
influence of phj'sical causes is strikingly obvious; whereas, un¬ 
der a complexity of organic textures, we are apt to put aside the 
only natural causes which we are permitted to comprehend, and 
to attribute the phaeiioincna to an occult cause, known under 
the ill-deiined term, vitality. Assuredly, the leaves of vegeta¬ 
bles very generally perform die offices of animal stomachs: as 
when thov convert the raw material of vegetable nutriment into 
a new and peculiar substance for building up the fabric of 
plants. The extensive variety of new compouiuls wliicl) dil- 
tcreiit plants contaiji, are elaborated from nearly the same kind 
of raw material; and tloubtlcss the vast variety of vegetable 
leaves is in cjich species adapted to their special secretions. It 
is probable, that the novelty of these statements may give rise 
to controversial opinions; but since I only adduce them us con- 
Uccted with general views, and not as universal truths, my ob¬ 
ject w'ill be fiilly attained il' they occasion any new series of 
accurate and decisive ex})eruneijt.s, being myself wholly indif- 
ferenl as to die side on w’hich truth is ultimately to rest, pro¬ 
vided it be clcarlv elicitetl. 

My individual power, or ability, to prosecute these and si¬ 
milar researches, is lbrbiddi*ii by a hopeless want of leisure* 
I therefore gladly concede the task to those wlio are better cir¬ 
cumstanced. 

* I wish it to be understood, that I consider the green cellular tissue of 
the bark in young brauclics to consist of the same material with their leaves, 
and that it is devoted to the same puqmses: this parenchymatous pulf) 
seems to he a reservoir for the n(;xt successions of foih^c and iructiflcations, 
because buds consist chiefly of fibrous material. The branches of the 
(’hiiui-rose possess more of this green pulp than the branches of other 
roses, and which may' be tiie can've of its continued flo\verin<>. May' not 
the stock of the China-rose be tlierefore more eflicieiit for tlie Jica'tliy si;p- 
port of buds and grafts, from the yellow and other difficult flowering roses? 


\'!L Fur/^nr 
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V11. Further UcviarJcs on the nrw Method of determining the 
Jjatitiid^ of a Place, by Observations of the Pole-Star, By 
Francis i^AiLY, Esq. F.B.S.* 

In till' last Niini[)er of tlie Pliilosopliical Magazine, I pointed 
out the nuitliod wliich had been lately suggested by M. Lit- 
frow lor (Ictonniiiing the latitude of a place by observations of 
llie zenllli ilistancc of the pole-star, at any part of its diurnal 
revolution. Since that paper was [uinted I have re-considered 
the subject niore attentively, and find that that method is not 
confined to the pole-sUir, but that it may be extended with 
e(jual advantage to other stars situated at even a greater distance 
I’roin tlic j)olc, and whose sIoav nif»tiou in altitude renders them 
peculiarly adapted to such ob-ervalions. 

This will be .seen from tlie following demonstration of the 
general proposition: and as it docs not appear to me that tlie 
stq)s of the process have been very strictly pursued by some 
of those niathcmaticiaiis w’ho have treattnl tliereon (since very 
<liflerent results have been deduced by them), I ho])e I need 
not a})ologize for here cidling the attention of the reader once 
nua-c to llie subject. 

lA't Z be the /eiiith of the place of 
observation; P the polo; anti S the 
place of the star, in its revolution 
round P: from S let fall the line SQ 
perpoiulicular to Z P. Tlicn \vc shall 
have Z S = 3 = tlie zenith distance of 
the star: 1*S =/> = the north polar 
distance of the star: the angle ZP 8 
= / = tlie hour angle: Z P = tlie 
co-latitude of the place: and QP 
r= r/ = the segment formed by the peipendicular. Now z, p, 
and t being given, we have, by tbc eommoii solution of the 
case in sjiliorical trigonometry, 

tan u = cos t. tan p 
cos — U) = -cos 

Tin's solution is general: and it may readily be seen that 
b)^ the help of seven logarithms, any particular case may be 
determined. M.Littrow has, with a view to the more &miliar 
mid eas^ solution of the case of the pole-star, thromi the 
value ot p and u into series, by the following W’ell known ex¬ 
pressions : 



* CoiumunicBtsd by the Author. 
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tan 
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j>3 

tan ^ s= /j + -i-- + &c, 
Cos o ss 1 — -f &c. 


^ tan3 u ^ 

M ar tan U - - -1- &C. 

^^'lience> by rejecting all Uie powers above tlie third, as of no 
value (which, in tiie case of the i>ole--star, may be salely done) 
and substituting the series in the general expression above 
mentioned, we nave 


tan u 
u 


cos t(^ + 
cos /(i, + -jp- 


= ». cos i + -^(cos i — cos* /) 


= Ji, cos t + 



. sin® U cos ^ 




J) *. cos 5 1 

cos tl = 

1 — 

‘2 

cos tt 

1 + ■ 

JLl - 

7'" 

cos J} 

2 

“ 2 • 

=. 

1 + 

7''* • 0 , 

—. sm -1 


cos (4'—w) == cos z sin® /. cos 2 

= cos z + sin® i. cot a. sin z 
(4>— 7 /) =is 2 — sin* i. cot z 

4> = 2 -- sin® /. cot 2 + 7 ). cos / + —sill* /. cos i 

== + (^> + C) cos / — B cot 2 . 

which is the very same formula as that which I have given in 
my former paper. 

This formula is an approximate one.; but, as far as the pole- 
star is concerned, is correct: the terms which are omitted not 
affecting the result in any sensible manner. If the general 
formula be used, it may be applied with equal advantage to 
8 Ursa,’ Minoris and other stars not far distant from the pole: 
and thus the means of deducing the latitude from such obser¬ 
vations will be multiplieil. But if that formula be converted 
into series, we must (in these cases) retain the fuurtli and some^ 
times the fifth powers of p : which however will not render 
the approximate formula more intricate or laborious, and the 
computer may adopt it m lieu of the general one. Yet 1 doubt 
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tho advantage to be o\)taiiied thereby; as I sliall in the sequel 
more fully explain. 

I Imve stated that diiferent results appear to have been ob¬ 
tained by different mathematicians in their solution of this 
problem. Dr. Dirksen makes the value to be 

IS -^p, cos t — sin^ t, cot shi’ f, cos t, cot * 4^ 

which differs from the formula above adduced, by having in 
the third tei'in cot ^ instcatl of cot z; whilst the iRnirth tenn is 
altogether <Hffcrent. Mr. Horner’s formula also, which is 
much more complex than Dr. Dirksen’s, involves the cot 4'* 
The tables likewise oi* Mr. Stevens (to wliich 1 shall presently 
allude) as well as those of M. Schumacher, appear to be founded 
on the same erroneous formulaj. 'I'lie table also recently pub¬ 
lished by Capt. Lynn, in page 133 of his “ Star Tables for 
1823,” and w^hich was furnished by an eminent mathematician 
ami astronomer, seems formed on the same principle. The 
same may likewise be said of the rule given by the Ilev. 
Mr. Lax in Problem XIV. of his “ Tables to be used with the 
Nautical Almanac.” It is not easily seen liow these diffet'ent 
authors can have deduced their ibrmula; so as to involve ex¬ 
pressions depending on the ctvlatitiide of the place of observa¬ 
tion ; since it by no means enters into any of the steps of the 
process. It is true that, in the case of the })ole-star, and f()r 
nautical purjtoses, this substitution of the co-latitude for the 
zenith distance will not be of any consequence. But in the 
case ol’ stars having greater north-polar distance, and where 
the observations are carrictl on in an observatory, the computa¬ 
tions must be confined to the correct formula. In fact, since 
the true values are in all cases more easily tleduced from the 
correct formula, there can be no good reason for, at any time, 
having recourse to an erroneous one. In the example given 
in my former paper an error of 2" would arise from the sul>- 
.stitution of the approximate co-latitude, for the zenith distance: 
but in the case of S Vrstc Minor is the error would be 10 times 
greater from a similar substitution*. These quantities may be 
of little or no moment at sea, but in an observatory they cannot 
be neglected. 

^ This star, which, after the pole-star, is the next resorted to for obser¬ 
vations of the latitude, as well as for the adjustment of the transit in¬ 
strument, is not one of the stars which are included in the Greenwich 
catalogue: therefore neither its mean place at the beginning of the year, 
nor its apparent place at any other time is to be found in the Nautical Al¬ 
manac. On the Continent, however, the position of tliis star is con¬ 
sidered of so much importance that (like the pole-star) its apparent place, 
both in right ascension and declination, is now calculated for cverp dap in 
the year; an example worthy of imitation in this country. 


Since 



46 'FurUn>r 'Remarks on ihc nnc 'Mclhod of (h lenuining ike 

Since th<‘ intitude may at all tunes be so easily computed 1‘rom 
the p;cnoniMbrnuila which I have deduced, it does not readily 
a]>pc{ir why M. Littiow should have consitlered it jieci'ssujy to 
alter the Ibnn of it, by tlie introduction of the sei’ies above 
inentioTied. It is true tliat Ave are enabled thereby (as far as 
repjards the pole-star) to coni})ose tables for naufical ])urposes, 
which may be of great use. and advanttige at sea; and save 
much time and labour. Ihit, this does not seem to have been 
his object: and moreover, in an ohscrvalonj, where the grejtlest 
accuracy is required, the approximate formula is always etjually 
laborious Avith, and sometimes inure s.o than the correct one; 
as may be readily ascertained on trial. For, six logaritlnns are 
ahvays required; besides tlie 2 yro}wrlwnal }>arts of B and C, 
and other reduclions on account of the vaiiation in the iit)i‘tli 
polar distance of the star, when aiul i do not correspond 
witii the A’alne in the table. 

The observations, fi)r delermining the latitude of a place, 
are usually formed into series c'f ‘20 or SO each: and if avc 
could, by the lielp of any tables, annex to each obseiwation its 
correction depending on the distance of time IVomtlie mean time 
of the Avhole series, and after dividing llie sum by the whole 
number (= N) of observations, a[ijm)ximate low^irds the cor¬ 
rect value by the lu*l]> of any liwinula (similar to the ]>hm 
tidqptod l>y M. Dehnnbre, in bis Ucduclum to the meridian) a 
great deal of lime and labour luigbt be saA’ed in the computa¬ 
tions. But M. Litti'OAv’s formula })resents no such advantages. 

It is true that he has elsewhere suggested a plan of ibis kiial, 
but I mueii doubt Avhether it can be jiractised Avilh conve¬ 
nience or succe;;s. It is us I'oIIoaa s : make 

*ti n V. sin . 

m — — - -sm t 

sin i 
sin p. !.In 


n = 


SJll 


. cos i = m. col / 


2 sin'i — 2 sin'^ - 

o o 

A =: + 

sin 1" 


+ 


. f" 
2 siiV- — 




sin l" ' sill 1' 

Avhere t denotes tlie mean time of the Avhoh; imnil)er of obser¬ 
vations, and where $, fl", Sic. denote the difference between / 
and the time of eacli respective <)bscrvation; tlicn by assuming 

A 

X = (n—- nC-. cot z) 

we shall have 

tan n = tan j). cos t 

' / I \ ‘’OS' U , \ 

cos (uf —7/) = -. cos (z — jr) 

' ' cos p' 

Now, tliis is precisely the same formula as that Avliich I haA^c 
deduced at the commencement of this paper, Avith the excep¬ 
tion 
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lion of the new quantity x, wliich is here proposed to correct 
tlic value of z as deduced from u series of observations. But 
since tlie value of x depends on three other formula*, none of 
which are of very easy arithmetical solution, it may he doubled 
whether any thing is gained by the substitution. It is singular 
that the fbrinulte m and n both contaui tlie value of 4/: so that 
in ihese ap[)roximations also the latitude is sii}}])osed to be pre- 
viouslykiiown before the general formula can be depended u])(>n. 
The value of (if formed into a table, as projiosed by M. Lit- 
trow) will necessarily require a table oi’ double entry, even 
for a fixed observatory. The value ol A may be taken from 
M. Delambre’s tables of licdmtion to the meridian. M. Lit- 
trow adds, as a coiulilioii, tliat the ol)servatioiis must not be 
vi‘ry numerous, and that if they are formed hilo series of four 
or six, we may salely reject tlui correction x: but, by this limi*- 
tatioJi ami these subdivisions, we lose the benefit of his pro¬ 
posed corrections, and thus revert to the original general for¬ 
mula. His method ind( ed ajipears to be somewhat similar 
to the mode proposed by M. 8oldner for determining tlie time 
fi'om the mean of a inim(>er ol‘ /eiiilh tiistances of the sun or 
a star: (see Bode’s Astro'iiomische Jahrbueh for 1818, page 123) 
but w'bicb M. Delambre (in Ins iinesligation and examina¬ 
tion of this method, in the Cvnnaissanre dcs Terns for 1820, 
j)ages 3.')7 and 397) seems to consider not more convenient in 
prr.ctiee than the rigorous formula; except in those cases 
where the ol),>ervations are maile near the prime vertical. 

I shall now proceetl tt> make a few remarks on iJie hisfojy of 
the (liseoveiy of tliis })roI>Iem: a measure which a])])ears to he 
called lor at the j)resent moment, in consecpience of some ol>. 
servalions which have been recently made on tlic subject by 
Zacb, in his Conrspuudance Aslronomiquc. Till tllosc re¬ 
marks appeareii M. Littrow was (I believe) generally consi¬ 
dered as the original inventor of the method: and in tlie first 
paper wliich he })iiblished on the subject in 1817, he himself 
c.alls It a )u\i' metliod. M. Zach, Ijowever, in a late numf)er of 
his ('ar. Ast. fvol. vi. }iage 210) stales that tlie American sea¬ 
men have been a long time in the habit of observing the alti¬ 
tude of the j)()le-slar, at all hours of the night, for the piirjiose 
of detlucing their latitude: anil he quotes a table given for this 
vei y jmipose, by Mr. Bowditcli in the tliird edition oi' liis 
“ New American Practical Navigator.” This work was ori¬ 
ginally imblishod in America in the year 1801; but the third 
edition, here alluded to, ajipears xvifhout a date: and, as it is 
not known whether tlie table was inserted in the first and se¬ 
cond editions, no correct inference can be drawn as to the time 
when tins nii thod was first adopteil by the American navv. 

rWo 
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The table given by Mr. Bowditcb consists merely of p. cos t 
converted into numbers for every 10™, from 0** to 12*’, and on 
the assumption that p is ecjual to 1° 42'. No correction is 
given lor tliase powers of p which arc omitted: and, as the 
polar disUuice of die star is assiimetl 4' greailer than it is at the 
present day, it is evident that his tsible can give but a very 
rough approximation to the latitude. The American captain, 
from whom M. Zach obtained the above particulars, seemed 
aware of this circumstance, but did not consider it of much 
importance, because llie altitude t)f the star w’as seldom deter¬ 
minable within diose limits: an error in reasoning too fre¬ 
quently adoptetl. lie said, however, that if greater accuracy 
were require<l they (the Americans) had other tables more ex¬ 
act; and meniionotl llu>se of Caj)t. Elford, ol‘ Charleston in 
South Carolina, published under the title of “ Circular Ptilar 
Tables,” and a work of Mr. Sleveiis: neither of w'hich he Jiad 
in his possession. 

Capt. Ellbrd’s work I have not yet been able to j)rocurc, 
neither do 1 know the date of it; but the })ainphlet of 
Mr. Stevens has been kindly presonteil to me by Mr. 'J rough- 
ton; and 1 avail myself of tins opportunity of giving a sum¬ 
mary of its contents. It was published in this country twenty- 
twQ years ago, under the title of “ A methotl of ascertaining 
the latitude in the northern hemisphere by a singk* altitude 
of the pole-star, at any time; with tables computed lor that 
purix)se. By John Stevens, in the service of the East India 
Company. Cambridge 1800.” It contains only U>l>ages; 
four of which «ll'e occupied by the tables. Table I. appears 
to contain the value of //. cos /: and Table II. the correct i<»n 
deixjndiug on tlie latitude of the ])lace of observation. 'I’he 
north polar distance of the star is assumed C(|U£vl to 1''45'; 
but a rule is given for correcting tlie errors which may arise 
from any variation in tliat c|uantity. 

It would thus appear (from the inli)rmation which we at 
preset possess) that this inetluHl of deducing the latitude 
of a place origiuated in this country. But, how it has haj>- 
pened that it should have been so much neglected here, as not 
to have formed a part of any siibsecjiient treatise on nsiviga- 
tion, whilst it has been so speedily udojiled by the Americans, 

I am at a loss to conceive. The attention, however, which 
has been recently directed to this subject, will jirobably restoi e 
it to its proper situation in all future w'orks wliich may be 
written for the information of nauticsil })ersons. The correct 
solution of tlie problem still belongs to M. Eittrow. 

M. Zach, who seems to take a pleasure in noticing the zeal 
and rising talents of the Americans, particularly in all nautical 

alliiir., 
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aflSiirs, has stated that Mr. Bowditcli (in his “ New American 
IVactical Navigator”) has re-calculated the logarithms, tech¬ 
nically called Lo^, Rising, and extendetl them to 12**. It may 
})erhaps he gratifying to leani that a similar extension of those 
useful tables has also been made in this country by Captain 
Lynn in a work entitled “ Solar Tables for working tlie longi¬ 
tude by chronometer, or for finding the latitude by double 
altitiules of the sun or stars.” In the Requisite Tables pub¬ 
lished liy Dr. Maskelync, the Log. Rising are carried to five 
}ilaces of decimals, and for every 10 seconds of time. In those 
recently published by the llev. Mr. I.ax, they arc extended to 
every 4 seconds of time, but still to 5 places of decimals onfy. 
in those now publishing by Capt. Lynn, they are extended to 
eiH’ry second of time, and to six places of decimals. 'ITic work, 
as far as 9 hours, is alreadj published, and will be equally 
useful to the astronomer anil the seaman; but, whether it will 
be continued, or not, will probabfy depend on the patronage 
which is afibrded to that pan w'hich is already before the public. 
'Foo great encouragement cannot be given to w orks ol’this kind, 
which abridge so much the labour ot computation. 

In deducing the time from altitudes of tlie sun or stars, by 

means of tlie strict analvtical formula, w-e obtain sin* — as tlie 

value of the hour angle. This expression is of frequent oc¬ 
currence ill various astronomical solutions, and had induced 
me to form a table of its value for every second of the quadrant. 
By the helpofCajit. Lynn’s tables, liowever, this labour might 
have been saved, since w'C have merely to add the constant lo¬ 
garithm .5.3010300 to the logarithm of sin* and w'e imme- 

iliately obtain the Log. Rising: which, as I liave alreatly ol)- 
served, is calculated in Capt. Lynn’s tables to eveiy .second; 
ami which consequently shows, upon ins}H;ction, the coiTect 
time I’equired, without any further reduction. Its application 
would have been more general if it hut! contained the values 
of the angles in are as well as in time; similui’ to tlie plan 
adopted by Mr. I.ax. 


vm. 7 'rue apparent Right Ascension of Dr. Maskf.lyne’s 36 
Stars for eimy Day in the. Year 1822, at the Time (jf passing 
the Meridian ofGrceyrxieh. By the RexK J. Grooby. 

[Cuiitiniied from vol. lix. page 101.] 

Tlie Author wishes to remark that the last six months of the year have 
no^ been ealfulufed from the same tables as tlie former, but from more rc- 
eififunes published in the Konijisburg Observations for 1818. The mean 
rf/^t aseension as there ffiveu b\' Bessel lias aj-’.'' been used, instead of tliat 
,^5ven bv Mr. Pond. 
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IX. Oh the Pollen of Flarjoers, Mrs, Agnes Ibuetson. 

To Dr, Tilhch, 

Sir,— M Y last gave tlie moi&t cdnvincing proof that tliere 
is no such thing as perspiration in plants, and that the water 
found under a ^ass when a vegetable is placed within it (witli- 
out earth) is nothing more than the condensation of the ulino- 
sphere, shi^n nnd exemplified by the sky-light, and the water 
that runs Gn Uie stairs; and there being scarce a droj) of 
moisture in the interior vessel when the plant is covered with 
tw'o glasses, though the exterior cylinder is inundated as usual. 

I now turn to my next subject, which w'ill give the whole 
history of the pollen from the moment it is first protruded in 
the plant to the time it completes its Iructification of the seed. 
The pollen is always formed in the taj) root (PI. I. fig. l,aa)i 
the anthers and filaments are a mere late production, and are 
never discovered in the plant till the bud forms them while com¬ 
pleting other parts at the top of the plant; the pollen is Uiere- 
fore formed in the root perfectly uncovered (PI. I. fig. I, a a a)'. 
if the tap root is eradicated, the pollen forms just above the 
cut; but is rarely in trees found in the side roots, except in 
jfrr. It passes up in all trees but in tlie Dioecious order, where, 
being separated entirely from the female, it runs up the pith 
or interior.Wootl of the stem, in the male jdant perfectly naked, 
fig. II, m. When the anthers begin to form in the male 
bud, in dioecious trees, notliing can be more evident than the 
entering of the pollen into them, fig. 2. They are then so 
stufied and filled to bursting as to form a curious moving sja'- 
cimen for many minutes alter being placed under the glass. 
It is Aen that Uie filaments are formcil and shoot forth from 
the male bud, that tliey may carry the jinthcrs and pollen into the 
air, where they generally swing for some hours, if not days. 
There is every reason to believe tliat they thus jirocure a 
quantity of gas, absorbing it by the help of their motion: thus 
toey soon become ripe; and when the pistil has displayeil those 
indications of being reatly to complete the seed, by the sweli- 
ing,bf the bubble of liquid at the summit, the pollen again 
leaves the anthers and flies to that nectarious drop, which at¬ 
tracts it to the pistil, and remains fastened by the hairs to which 
the balls adhere, and are in a short time dissolved by the 
juices of the pistil, down which it runs in various gutters till 
it has reached the seeds, which it enters mixed with the nec¬ 
tarious juice, and thus fructifies them. 

When the pollen passes up in Dioecious trees, it forms a 
curious specimen: the balls of the pollen are generally large 

and 
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and run up tlie pith in different short vessels, figs. 1 and 2. 
I know not a better example of Dioecious trees tliaii tiie Wil¬ 
low : they are idl the same in their flowering; two stamens alone 
appear out of die bud, frtMn which diey are classed, fig. 1.; the 
rest pass from the male bud to die female, and fructify the 
seeds: fig. 4* is the nectary of the male bud of the Willow, 
fig. 3 X, of the female. It will be seen that the male is led up 
by the spiral wire, the female by the ailmrnum; and so inva¬ 
riable is this law, that it passes throimh every cla^ of plants, 
and serves to distinguish die sexes in nil the Cfyptogemia plants^ 
where such a mark is of consequence, and I never saw it vary 
ill any one instance. 

When the plants are Monoecious, and have the male and 
female in the same tree, you may always see, at the termination 
of the piece of stem, to which sex that piece belongs, and in 
herbaceous phmts, such as die Indian Wheat, Carexes. The fe¬ 
male first surrounds the male; they then cross each other, and 
the female is discovered fixed in the centre of the plant, to 
form the cone; in cutting the plant open all the way, the parts 
between the knots are always filled by the style of the female 
plant, while the seeds are growing under die knots: then the 
male flower passes by the female and makes its appearance at 
the top of the grass or corn. 

It is most evident why the pollen conies fi*om ,|he tap root 
naked, or without anther or filament: a great quantify must 
pass up to the bud, and through die new shoot; die vei^els are 
.small, and would not contoin either addition, especialfy'^ie an¬ 
thers, which are so formed with their four corners that they could 
not pass dirough a straight ve^el, fig. 5. I was a long time be¬ 
fore I discovered this. It is curious not only to see the loads of 
pollen that run up the new shoot, but the early time they begin 
to run up. The stein, the mosneiit the new shtxit is beginning 
to protrude, and the pollen mounts it, is the first process for 
die new j’ear, which in jilants may he said to begin in August. 
I have often seen the pollen waiting in vast quantities near die 
new screw of the Poplar a month before the shoot was com¬ 
pleted; then the moment tlu-y can rise and pass the sqrew^, 
fig. 6, they are so loaded w'ith the halls, so crowded to^iitlier, 
that it is wonderful with what ease they pass up. It is admi¬ 
rable that every important part is formed in the root, and not 
one that is not absolutely essential, and of real consequence to 
tlie fi’uctification:—the female flower-bud, for example, but not 
the leaf-bud; the pollen, but not the anthers and filament; 
the heart of the seed, but not the seed itself, which, large as it 
is, is a mere appendage and cover to the heart, which contain^ 
diat shoot which is to form the next year’s plant or tree. 

Vol. 60. N,o. 291. Jwfyl»22. H The 
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^'ho piilleii, tliougli it appears so small, is liir j'roni being so 
in DicM3cioits trees; and though they seem all like balls gathered 
ill a heap, yet when examkied by the microscope, they difler 
extremely in shape: some are round, some square, some tri¬ 
angular, some resemble a thii-k round cake; nor are they less 
various in cdloiir, lor though most ol* them arc yellow, yet 
there are many white, purple, blue, and red; but most pollen 
belonging to the same genera have the same ibrni and the same 
sliape, wiiich is an easy way ol’ discovering the class of the 
dower. If the stamens arc taken out, and the jiollen is sliaken 
on a dry glass, and a drop of water then allowed to 'lull near 
it, in a moment each ball of pollen (thougli before so apparently 
agglutinated) is scattered as if struck witli electricity and flies 
to every part of the glass. They must contain much sul¬ 
phureous matter, for they will often burn at the candle; but 
they do not melt in hot water, nor even in boiling spirit of 
wine, which will however sometimes draw from them a faint 
tint of colour; but it does not dissolve the ihaocv^ though the 
}K)lleu powder is directly melted by the iiectarious juice on tlie 
pistil. Most probably it is resinous. They have invariably 
(let their shape difler ever so much) two separate parts; and 
twodiiferent liquids. The outward ])art (as at fig. 5) is formed 
of a slight cuticle, sometimes crossed, or with circular aper¬ 
tures, wTiich show the dark parts within, and which olien ex¬ 
hibit vessels shouting from the exterior ball, flg. 5 a a x, and 
ejecting oil; but when the inner ball bursts, it is discovered to 
be formed of a cartilaginous matter extremely strong; but all 
the aperUn*es proceecl from the upper snvl’ace alone and eject¬ 
ing oil. But when the inner ball explodes, a thin vapour pours 
from it like uiidulating smoke, fig. 6 X, and spotted with grains 
of black. 

Humphius and Iledwig, another German botanist, who 
had studied the subject as well as the micrt)scopes then pci- 
mitted, differed much: one of them said it was ail oil, fig. 7, 
which proceeded from the pollen hall. I tis antagonist insisted 
it was a gray liquid studiied with black spots; they certainly 
were both right and both wrofig; since the mixture of the two 
opinions really composes the pollen ball, being oil without, and 
gray matter within. They are formetl of such a beautiful 
matter, and tlie apertures arc so contrived, as to tlirow a kind 
of luminous appearance within by means of a shining matter, 
whieh often prepuces a curious eftcct when contrasted with the 
black of the inner box: this mlds not a little to tiiose velvet flow¬ 
ers, such as the Heart-ease, &c. The curious round ball of the 
Cucumber and Melon are so remarkable for their beauty, the 
outward figure is so light and ttighly fashioned, that it is dit- 
ficuit to d<*scribe it; see flg. 8, tta.. But 
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But it is hot anthers anti iwllen alone that form this neces¬ 
sary conjunction. The filament is of no little consequence: the 
thread which shoots from the anther after that is filled with 
pollen (diin as it is) must be perfectly hollow the whole way, 
fig. 9 aa, and fig. 9; for so entirely dt)es every ingredient, every 
nutriment, proceed from the root, that all must "have free ac¬ 
cess to that part which apcrlains to it, and is* iiltendcd to rise 
to its surface,—the up]>er part of the flower and the plsliL The 
anthers are and may l)c described as little ba^ of exquisite 
workmanship, each sack dividetl into two or lour partitions, 
but always extremely filled by the pollen: w'hcn develojxfd, 
the opening ol“ these cases is most curiously managed with 
an art aiul cleverness nature alone can pnuluce; since the 
more they are magnified the m<>re beautiful they apj'»ear, which 
is never the case with the w'orks of art. Some of the jintlicrs 
oj>en at the end, fig. 9 cc; some all the way down the side, 
lig. 9 l>b. Some, still more extraordinary, are circular with a 
bar between each pollen ball, in order to ensure a passage* 
thoroughly i'ree through each part, w'hen the filaments that 
serve as a foot-stalk to the anthers should possess a free com¬ 
munication. AVhen the filaments that su[)port them grow, 
tliey are formed j)e)l'ectly hollow, that the dust may be changed 
should the moisture injuie it. iSomctinics tlic threads enlarge 
near the bottom to admit a mxtarif; at other times above. It 
is generally contrived with excessive art, as in ihc Antirrhinum, 
where the stalk is twisletl into a spiral beline it joins the 
anther. This wouhl apj)ear to pre.vent the passage of the poi- 
ie.n; but 1 Iiave exactly watclied the flower; this spiral does 
not show itself till alter the anther is completely stufled w ith 
pollen: some antliers are I'onned like a <livi(ied lieart, fig. 10rr; 
some resemble a flower, d d. If communication were not ne¬ 
cessary between the flower, and thus dow'ii to the root, there 
w'ould have been no occasion for a cylinder reaching through 
the filanu'.nt; whert as in tlie many thousands I have dissected 
I never llmiul this part missing, and very often full ofiwlleii: 
then the anthers have a hair j)<*culiar to themselves w'hich al¬ 
most always conveys a coloured juice: progressive dissection 
soon proves these importani truths, and unites them all, and 
gives a further insight int(» botanical nature, than years of more 
desultory studies on the same subject. Indeed it is the only way 
of l)ecoining really acquainted with the interior of .a tree. 

To understancl the stamen perfectly, there needs only to 
dissect a Dioecious tree or plant; there needs only to follow 
the i>icture the year round, as I have done, and see that pass 
H'i/hin the tree, which is afterwaids displayed tvi/hout. In tlie 
AVillow it is so entirely divided,Ahe vialr Jiom ihc female, that it 

II 2 is 
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is impossible to mistake Utem: tlie male Willow tree sends nio.^f 
of its pollen through the wood and pith by means of short 
vessels, which I have already shown: but it is very diflicult to 
draw the pollen running within the anthers; though take a 
young flower of the male kind, and divide it, and it will l)e 
viewed directly. I hardly know a specimen plainer or more 
easily shemm in the original, fig. 2. But there is one pecu¬ 
liarity which distinguishes the Dioecious;—the male plant is led 
up by the spir£d wire, fig. 13, the female by the line of life, 
fig. 13 X: this is so universally the case, that in all ])lants of this 
order, particularly die Crypiogamia, it is this that points 
out the male plant: I have dissected an immense number to 
trace the male and female flower, and invariably found tliis 
vessel, and the male is the more easily discovereil from its al¬ 
ways possessing so much motion; for in some plants it is ab¬ 
solutely violent, as in most of the Cnfptogamia :—but 1 shall 
give a letter on this subject. Your obliged servant, 

AgnKS InUETSON. 


Description of the Plate, 

Fig. 1. Male flower of the Willow. 

Fig. 2. Male flower of tlie Willow at an earlier stage, when 
the pollen are entering the anthers at aaaa. 

Fig. \xaa. The tap root of the anther, w'ith the first growth 
of the pollen. 

Fig. 3, of the female flower of the Willow, with the heart of 
the seeds entering the seed-vessel. 

Fig. 4. Pointing out the nectary in the male ddd, and the 
length of the nectary in tlie female How or. 

Fig. 5. The exact interior shape of an oblong pollen, to 
show how the interior box is made, and how the exterior 
is formed to eject die oil. 

Fig. 5 aaax., A pollen ball: x the passage for the oil it 
ejects; and if some w'uter swims on the glass it w’ill be 
constandy seen to throw out a sort ol’pallern of oil. 

Fig. 6. The sort of screw w’hich slo])s the new shoot. 

Fig. 6 X. The ball of the Melon or Gourd, w'ith the in¬ 
terior manner of ejecting the gray matter. 

Pig. 7. Poll«i ball. 

Fig. 8 aa. Triangular ball with the oil vessels a a completed. 

Fig. 9. The filaments: fig. 9 aa a, to show they arc hollow. 

Fig. 9ff. The filaments. 

Fig. 10 rc. Double heart. 

Fig. 11. Stem, with the pollen passing up. 


S. On 
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X. On the Heat produced hy Chlorine^ atid on a singular 

produced by JJglUnitig, By John Mu ruay, F,£,JSi M.W,S» 

4'C. 

To Dr, TiUoch, 

Sir, — D« . Hare, of Philadelphia, is stated to have found 
that though the thermometer immersed into a volome of chlorine 
gas is not alTectcd, the sensation of heat on the skin announces 
it to be 90® to 100® F. This however I believe only takes 
place on opening the vessel in cont^t with atmospheric air. 

This phaenomenon is very ingeniously, and 1 believe justly, 
ascribed to a chemical action between the gas and the insensi¬ 
ble perspiration of the skin. 

Allow me to atld that the same phaenomena are nianifei^d 
when a volume of nitrous gas is o^xsned into tlie atmosphere: 
the thermometer rises only a fraction, but the sensation of jieat 
on the hand is equal to dial superiiiducetl by chlorine. 

My feelings deceive me if die same thing does not occur in 
the case of muriatic acid gas: the quantity which I collected 
over the mercurial cistern was contained in a small cylinder, 
and would not admit die immersion of my whole hand. 

I have lieen much interested in reading an account of “ a 
singular ciTcct produced by a stroke of lightning on the 3d 
July last, communicated by Professor Pictet to Uic Helvetic 
S<K‘iety.’* The lightning is represented jxs having done no 
damage to the house, but “ it jierlbrated a piece of white iron 
with two holes of an inch in diameter, and live inches distant; 
and, what was very remarkable, the burs ai the edges of the 
holes 'were in opposite directions.^* Professor Pictet draws die 
conclusion, that cither two electric currents had moved simul- 
tiincously, ami in o}>posite tlirections, or that, after it hnd^per- 
forat(‘d the metal mid moving five inches along it, had pene- 
traletl the jilate in an opjiositc direction. I must confess, how¬ 
ever, that to me the latter opinion se^s to violate the princi- 
[iles of probability. 

You may remcmlicr, sir, that some years ago you were 
good enough to insert in the Philosophical Magazine a com¬ 
munication of mine which detailed experiments j^recisely simi¬ 
lar in the phenomena presented. 

It may not be irrelevant to advert to two of them. A wire of 
the thickness of a knitting-needle rested on the table, one end 
being in contact witli the exterior coating of the charged Leyden 
jar, a card rested on the wire, and a jiatch of tinfoil was placed 
o\c’r the’furllicr eml of this wire: another card succeeded, 
and a similar pnKh of tinfoil with a card and wire above, ter¬ 
minated 
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miiiated the arrangement. Tlie jxitches of tiniuil, and of 
course the ends of the wires which terminated below and above 
them, were separated from each other about two indies. When 
the electric discharge was made by placing one of the lialls of 
the insulated discharging rod in contact with 4he further end 
of the upper wire, &c. tJie under patch of tinfoil exhibited an 
indent ujmard; and the upper patch an mdent downward: they 
were frequently j)ei*foraied, and the burs similarly directed. 
If I used two wires below, parallel to each otlicr, say |ths inch 
apart, and one wire ahemc, then had I two indents or tw'o 
burs directed npivards, and one indent or one bur ilownwards; 
and on the other hand, wdicn I employed Ixw wires above and 
one below, the pluenomcna were reversed, there being ixw burs 
or indents from above, and one onlif fi om hehrw. 

In this detail there is described another jiluenomeiion not 
less interesting. I coated uniformly with China ink the ball 
of the rod connected with the internal metallic surface of the 
Leyden jar, as well as that of one oi' the balls of the jointi'd 
discharger, and placed a vertical caid hetwetai ihe.si' balls. 
When I made the <Hsc}iarge, the card exhibited the usual ap¬ 
pearance of a bur raised on both sides. But iiulejieiidently of 
tliis, 1 found a circidar iiortion of the China ink displaced Jroni 
both (f these balls, and an indent in each of them. Kacli ball 
was an inch distant from the respective surliices of the inter¬ 
posed card, and the discharge was a jiowerlul one. It was on 
these that I foumled the opinion that Mons. Moll’s experi¬ 
ment was only a ni<Hlificata)n of mine; and I have transmitted 
to Professor Moll of Utrecht a note of thesi; experiments, 
agreeably to his rt'cjuest to me. 

It is highly satisfactory for me receive, after the l.apse of 
a few years, the verification of these cxperinieiils, sealed as it 
W'erc by the signe;! of celestial fire. 

1 have the honour to be, sir, 

^’our obliged and humble servant. 

May 15 , 1 S 32 . J. Mithkay. 


XL A Hcply to Mr. John Mi;rrav, the Apparatus for 

restoring the Action of the lAings in apparent Death''* Bp 
Mr. John Mooue, Jan. 

To Dr, Tilloch. 

Sir, — Is it not singular tliat Mr. Murray .should have been 
so displeased with me, for the notice I took of his machine for 
producing nrtiHcial rc.spiration, wHen he has given an invita¬ 
tion to the public to completely investigate it; requesting them 

• to 
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l(» .-.Iiow objections, if any were to be found ? He says, 1 con¬ 
fess lliat I am not a little surprised at a communication by 
Mj‘. John Mt>ore junior, in your Number for March last: with 
sufficient self-complacency this corrcsjmndcnt considers tlie 
plan he proposes for restoring the action of the lungs as more 
complete than my invention.” I would ask Mr. J. Murray 
what was the reason he st<»pped at his invention; was it be¬ 
cause, by not publishing the reason 1 gave for my conclusions, 
he thought to gain a trifling advantage? He writes, I consi¬ 
der my plan the best, “ with sufficient self-complacency:” ought 
he to be angry because I fell a p^j^sure in what 1 then was 
wu’iting, when the same feelings, I have no doubt, induced him 
to piibiisli his invention? 

Mr. Murray says that “ Mr. John Moore junior is pleased 
to adopt the form of the syringe which I had done long before; 
aye, and constructed anil published too.” I deny having 
.'idoj)ted the it)rm of Mr. Murray’s syringe; for my plan was 
shown to some of my friends some years ago: l)ut my first let¬ 
ter to one of them in Limdon, relating to the apparatus, is dated 
Febrtiary 1819. I lis favour to me in reply, 9th October 1819, 
which is about two years before I saw Mr. Mun'ay’s descrip¬ 
tion. 

Mr. Murray writes, ‘■H never believed myself infallible, or 
that my invention was incapable of improvement. I hope 1 am 
not so absurd or unreasonable: but 1 do fearlessly assert, that 
his improvimieiit, as lie insimiutcs it to he, is one which aihls 
to the coni))lexity of the nu'chanism without subserving its uti¬ 
lity ; nay, rather injures the eause it is meant to serve.” 

What proof is there in a “ fearless assertion?” Why did he 
not give iineijuivocal proof that it was incompetent to per¬ 
form that which 1 hail stated it would? This would have been 
much better than a “fearless assertion.” How can he con- 
cluile that I “ insinuated ?” 1 said that 1 considered my plan 
more complete than liis, stating my reason il>r the conclusion; 
but if 1 had been a dealer in positive assertions, 1 should have 
said mine was superior to his. 

Mr. Murray says, “ \"arious plans presented tlicmsclycs to 
my mintl before 1 completed my improved apparatus: a struc¬ 
ture somewhat similar to the one now' set fortli and vaunted by 
your corresjHMulent John Moore junior, was immediately re¬ 
jected from its complete uselessness.” This proves nolniiig, 
ns he has only asserted it w'us somiwhat similar’, nor does he 
tell us in what particular it was dissimilar. Was it not in some 
essential part ? or will he '•fearlessly assert* that mine is coni- 
])letely useless ? 


If 
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If Mr. Murray had left out the word “ vaunted,” it woulil 
have been understood ii^ well, and quite as con-ect. 

Mr. Murray says that his macliine was ‘ inunediately re¬ 
jected,* because, until natural reiqiiration returns, the air un¬ 
dergoes no chan^ whatever. If it be as Mr. Murray has 
stated, tliat the oir undergoes no change whatever, how is it 
that the individual becomes reanimated i He says it is absurd 
to give a continued supply of fresh air to an individual, until 
the natural respiration returns. Will Mr. Murray say that the 
natural respiration returns fully and at once? because, if it 
returns by degrees, will iurt: the air be decomposed in propor¬ 
tion to returning life? And as tlie air l>ecomes charged widi car¬ 
bon as the (Person continues reanimating, does it not follow dial 
it should withdrawn, and fresh supplied in its place, un¬ 
less Mr. Murray cui show diat fresh air would injure or pre¬ 
vent resuscitation; or that the ‘ victim* it would keep in ^ iii- 
^orious repose? 

Mr, Murray states, As to the application of the instru¬ 
ment to the purposes of a gas blow-pipt^, and the exhibitions 
of nitrous oxide, 1 can have no ambition to claim an interest 
in such an association ; the transition fi*om the resuscitation of 
human beings to n gas blow-pipe, 8cc, is so entirely ludicrous, 
that I am astonish^ such an erratic fancy should be indulged 
in.** Here he has wrong stated my expressions; but even sup¬ 
pose they were as he has stated them, w'ould any man in his 
senses think of ridiculing tie mentioning in imm^iatc succes¬ 
sion the several uses of a machine? Perhaps Mr. Murray 
was indulging in an ‘ erratic fancy,’ or would he not have ob¬ 
served j that 1 was describing some mechanism, not die resus¬ 
citation of human beings as he has asserted ? 

The remainder of his motley communication docs not re¬ 
late to me, although lie has headed it “ On the apparatus tor 
restoring the action of the lungs in apparent death.” 

But the charge, diat I endeavoured to detract from tlie me¬ 
rits of his invention, requires for answer, that 1 have not so 
done; 1 said that 1 considered my plan more complete than 
Ills, and gave my reasons for it. 

In ccHiclusion, I shall merely say, lliat should Mr. Murray 
describe an instrument more complete than mine, 1 shall not 
be angry with him for it; for I consider the advancement of 
humanity and science far superior to individual feeling. 

I remain, sir, respectfully yours, &c. 
Lawrmee H31, Jane30, 1822. John Moore Junior. 
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XII. On the Chemical Composition 4^white ejjim'e^ent P^ites, 

By M, J. Berzelius*'. 

It is well known that the crystalline form of white pyrites 
differs so essentially from that of yellow pyrites, that M. Haiiy 
thought he ought to class tliem as two different mineral species. 
No difference in the composition of the two substances, how¬ 
ever, can be discovered by chemical analysis; which adds one 
more to the exceptions to the general rule, furnished by the 
diversity in tlie tw^o forms of carbonated lime, and that more 
recently observed by M. Mitscherllch in two forms of the sur- 
phospliate of soda. 

White pyrites consists of two varieties; one of which, per¬ 
fectly crystallized, stands the air; while tiie other, which pre¬ 
sents a confused crystallization, effloresces on exposure to the 
air, and falls into a powder evidentlv vitriolic. This phieno- 
meiioii proves, then, a difference ot composition between the 
two varieties; a difference which deserves to be studied, in 
order that wc may see ^vhether it can explain tlie difference 
between them and yellow pyrites. 

I allowed a piece of w'hite pjrrites to effloresce for two years 
and a half; and when it w as entirely reduced I sul^ected it to 
examination. Its bulk was almost doubled; and it fell into 
pieces on tlie slightest touch. A part of the mass was con¬ 
verted into a white powder, of a styptic taste, and tins powder 
had begun to grow ycllow'ish towards the edges. Viewed 
through a microscope it presented a muss full of small cavities 
filled w'itli a white and eratiresced salt, the interstices betw'een 
which appeared to be of white pyrites in an entire $tate, and 
more or less crystalline. 

I then tried a portion of it w'ith w^aler; and separated the 
dissolved part from the mdissoluble residue. The latter con¬ 
sisted partly of a rough powder, which w'as composed of small 
crystals of pyrites, and partly of a powder, finer and lighter 
and of a grayish colour approaching to block. View'cd tlirough 
the. microscope, this powder presented notliing but brilliant 
particles of pyrites W'ithout any trace of sulphur eitlicr sepa¬ 
rate or mingled wath the pyrites. 

(fl.) The solution depositeil on being brought into contact 
with the air, a yellow ochre; it was then entirely neutral. 

I treated this solution w'ith nitric acid in order to oxidate the 
excess of iron, and I aftcrwai'ds decomposed it by means of 
muriate of barytes and caustic simmonia. The product was 
2.03 gr. of sulphate of barytes; and after separating the ex- 

* From the A/males de CtMfne for April 1822. 
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cess of muriate of barytes by sulphuric acid, 0.68 gr. of per¬ 
oxide of iron, the propOTtions were exactly Uic same as Uie 
neutral sulphate of protoxide of iron (Fe S*) would have given; 
for 29.16:0.78=!2.03:6.809 

The salt formed was equal to 0.74 gr. of proto-sulphuret of 
iron (Fe S*); but the residue of the pyrites not decomposed, 
weigned 4.653 gr.; that is to say, six and seven times as much 
as me effloresc^ part 

(5.) To make sure that the undissolved residue did not con¬ 
tain any free sulphur, I dissolved some of the loosest of it by 
means of nitro-muriatic acid, until diere was an entire acidifi¬ 
cation of the sulphur. There remained a little silex not dis¬ 
solved. The solution furnished 0.64 gr. of oxide of iron and 
3.82 gr, of sulphate of barytes, which j)erfectly accords witli the 
composition of deuto-sulphuret of iron, that is to say, pyrites. 
Since therefore the effloresced part was a sulphate, with a prot¬ 
oxide for its base w'hich did not contain imy excess of acitl, and 
since there were no traces of sulphur being separated during 
the efflorescence, it is evident tliat the effloresced part must 
have been a proto-sulphuret of iron, Fe which has not yet 
been found in an isolated state in the mineral kingdom % and 
that tlie remainder, which was not liable to effloresce, had been 
a deuto-sulphuret, Fe S*. 

The efflorescent pyrites cannot therefore be any thing else 
than particles more or less crystallized of Fe S^ cemented to¬ 
gether by particles more or less numerous of Fe which con¬ 
vert themselves by little and little, by exposure to the air, intt> 
Fe S*; the pyrites loses then its coherence in proportion as the 
cement of the crystallized particles is destroyed. 

The efflorescence docs not therefore furnish any clue to die 
solution of the question as to tiie diffl:rence between the forms 
of yellow and white pyrites. 

* It will be recollected that the magnetic pyritc* which does not effloresce 
is a chemical combination of Fe + 6 Fe S ^ 


XIII. Notices respecting Nexa Books. 

SciOGRAPHY, or Examples of Shadows, and Rules for their 
Projection, intended for the Use of Architectural Draughts¬ 
men ; by Josrah Gwilt, Architect. 8vo. 9 a'. 

Practiad Hints on Coinjjosition in Painting; illustrated by 
Examples from tlie Great Masters of the Italian, Flemish, and 
Dutch Schools; by John Buniet. 4to. 12s. 

An Encyclopedia of G|||rdeiiiMg;-comprising the Theory 
and Practice of Horticulture, Floricultil^ Arboriculture, and 

, Landscape 
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Landscape Gardening; by J. C, Loudon, F.L.S,, &c* 8vo, 

2/. 10s. ^ , 

Supplement to Vol. IV. of the Transitions of the Horti¬ 
cultural Society of London. 6s. 

The Rudiments of Perspective; in which the Representa¬ 
tion of Objects is described by two Methods; by Peter Nichol¬ 
son. 8vo. 14s. 

A History of the British Empire, from the Accession of 
Charles I. to the Restoration; with an Introduction. By 
George Brodie, Esq. Advocate. 4 vols. 8vo. 2?. 12s. 6<i. 

The Philosophy of Zoology; or a General View of the 
Structure, Functions, and Classification of Animals. By 
J. Fleming, D.D., &c. &c. 2 vols. 8vo. \l, 10s. 

'The Scottish Cryptogamic Flora; or Coloured Fibres and 
Descriptions of Crjqitogamic PLants found in Scotland, mid 
l )clonmng chiefly to the Order Fungi, Robert Kaye Grc- 
ville. Esq. F.R.S. E. &c. No. I. 4s. 


XIV. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

.Tune 6. On the Binomial Theorem, by John Walsh, Esq. 
A paper, by Dr. Davy, was likewise read, entitled “ Some 
Observations on Corrosive Sublimate.” 

June 13. On the State of W.iter and Aeriform Matter in 
the Cavities of certain Crystals, by Sir Humphry Davy, Bart. 
P.R.S. 

June 20. Some Experiments on the Changes which take 
place in the fixed Principles of the Egg during Incubation. 
By W. Prout, M.D. F.R.S. 


XV. hdelligencc and Miscellaneous Articles, 

EXPLOSION OF A STEAM-ENGINE BOILER. 

O Chester, July 11, 182S. 

N the 29th ult a steam-engine boiler belonging to 
Mr. Boult, tobacco-manufacturer of this city, exploded with 
terrific violence; and as the effects of the explosion have been 
attended with the most afflicting circumstances, it is more 
than probable, that a relation of tlie accident in the Philoso¬ 
phical Magazine may elicit views in the mind of the scientific 
engineer, which may tend to lessen the amount of danger at 
present attendant upon t|ie use ^f the steam-engine. I visited 
the spot a few hour»'' after die ^iplosion, and found a part of 
* I 2 the 
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the premises completdy destroyed and in ruins, the windows, 
of the adjoining houses entirely broken, and a building nearly 
fifty yanls from the sci^e of d^tructioii set on fire by pieces of 
ignited fuel falling upon its roofi 

Tlie boiler employed in this manufactory was eight feet 
long, four feet broad, and five feet deep, and had recently 
undergone a tliorough repair; it was connected with machi¬ 
nery requiring steam of great expansive force for its move¬ 
ments, and Saturday the 29th ult. was the first time of using 
it since the repairs. 

The steam was speedily raised in such a very powerful 
manner, that, as I have since learned, the boiler w'as perceived 
to have an oscillating movement for a considerable time:— 
when the steam had agained this state, and while Mr. Boult 
with fohr of his men w^ anxiously looking on, tlie boiler sud¬ 
denly burst, and in m moment spread desmation all around. 

The situation of die arsons present now became truly de¬ 
plorable—^buried in the lalliiig ruins of the building, and scalded 
m a shocking manner: prompt assistance was however ob¬ 
tained, and efpty effort that surgical skill could command, 
was brought into action for the alleviation of the sufferings of 
the unfbrttuiate individuals: but alas! four out of the five per¬ 
sons present on this occasion (amongst whom Mr. Boult him¬ 
self) nave fiillen victims to the explosion. 

Upon examining the boiler, I found die bottom completely 
torn away on one side from the scat of the vessel, and forced 
into the ash-pit; the plates of iron, half-inch in diickncss, 
forming die bottom of the boiler, were twisted from the convex 
to die concave form, and die two surfaces of the severed plates 
presented compatadvely smooth faces, with litdc or no ap¬ 
pearance of raggedness. 

Most unfortimately in the present case, neidi^ the respected 
proprietor of the engine, nor indeed any of his men, had suf¬ 
ficient knowledge of the force of highly compressed steam, to 
render the working of the engine safe in dieir hands. In 
the instance before us no doubt is entertained that the safety 
valve was overloaded; die boiler, on ordinary occasions, 
worked at a pressure of thirty pounds to the square indi; but 
with .boldness the most fatal, it was on this occasion exposed 
(there is reason to believe) to a pressure of upwards of one 
hundred pounds. And here let us pause for a moment to in¬ 
quire whether the present mode of constructing steam valves 
be entided to unlimited confidence ? In my opinion, no valve 
ought to be deemed safe unless made perfeedy independent of 
the most careful workman ,^t ever existed. The very pos¬ 
sibility of a safety valve be^ ‘ over-weighted* 

implies 
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implies a defection of principle: and when the almost univcrstil 
employment of steam as a mechanical agent in Great Britain 
is considered, it cannot but e^te every man’s suqirise, that 
so important a principle as absolute safety should have been so 
long unheeded by our engineers *• 

1 am, sir, 

Your most obedient and humble servant. 
To Dr, Tilloch, ' S. Leet. 


OIL GAS. 

The Quarterly Journal of Science announces tliat Mr. Wil¬ 
son proposes obtaining this gas, by introducing the seeds wldch 
contain oil into the retorts. The editop veiy prcperly add, 
however, that they greatly doubt the |)|msibiUt^ of th& pro¬ 
posal; and it appears to us, to be an exan^e oi retro^^ng 
in physical science. ^ 

()nc of the great merits of Taylor and Mardneau’s appara¬ 
tus for producing oil gas, as now perfected by them, is its small 
bulk compared wnth its pow'er of production, ||.pd the facility 
with which the oil may be suj)plied to the retoiftln graduated 
quantities, and so of maintauiing or stopping the supply of 
gas at pleasure. By tliis, also, decomposition is effected by the 
smallest possible quantity of fuel; for tlie retort being once 
made slightly red hot is easily kept so, while the oil enters it 
only drop by drop, and being completely brought into contact 
with the heated matter, the operation is as complete as 
possible. 

Now, instead of tliis, it is proposed to adopt a plan which 
requires that the whole charge of a very bulky material should 
be put into the retort at once, and 'W'hereitt the oil, which is 
the only part that can j^roduce a good gas, is so enveloped 
by matter which is a bad conductor oi heat, that one can 
hardly imagine how it is to be efficiently decomposed, unless 
such a fire be emploj^ed as will require large supplies of fuel, 
and occasion a rapid destruction of tlie retorts. 


SPECIFIC GRAVITY. 

Mr. Creighton has communicated to the Editor of the 
Quarterly Journal of Science, a notice of a very simple and in¬ 
genious instrument for determining the specific gravities of 
solid bodies. 

* Our correspondent, Mr. Lcct, is not fully informed on the subject of 
the safety valve. This is no longer a desidcratiun in mechanical science; 
but the controulof the engine must belong to some one: and if both master 
and servant be ignorant of its nature, nosteain valve, however constructed, 
can give them knowlcdge.-rHBiT. • 


It 
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It consists of two cages of wire, which are susi^endcd the 
one under the other to a sensitive spiral spring. The lower 
cf^ being immersed In water, ..the weight of the body in air 
wm first be indicated by the tension ot the spring when it is 
placed in the upper cage; by dien removing it to the lower 
one its wei^t in water will l»e pointed out on die graduated 
scale: and Mr. Creighton gives a formula for ascertaining the 
specific gravity from these two observations, without recurrhig 
to tlifi osiiai t^ous calculations. 


ARSENIURETTED HYDROGEN GAS. 

The following method of preparing this gas is proposed by 
M. Serrulas: Two parts of bitartrate of (xitash, two parts of 
antimony, and one paiet of arsenious acid are to be mixed and 
well tridtrated in a mortar, and then strongly heated for two 
hours in a close crucible. The alloy thus produced, when in 
contact with water produces hydrogen gas saturated with 
arseniC) wliich may be preserved for any length of time in 
close vessels-, The giis is procured by putting, quickly, about 
150 grains ojf the alloy, previously reduced to coarse jwwder, 
under a jar fiHed with water, and inverted in a glass basin 
containing wateri—JbamfltZ de Physique. 


ANALYSIS OF BLACK HELLEBORE. 

A late analysis of the roots of black hellebore by MM. Fe- 
nculle and Capron yielded,—1. a volatile oil; 2. a ratty matter; 
3. a resinous matter; 4. wax; 5. a volatile acid; 6. a bitter prin¬ 
ciple; 7. mucus; 8. alumina; 9. gallate of potash and aci¬ 
dulous gallate of l^e; 10. a salt with an ammoniacal base.— 

Jcntmalde Phe^; - 

ANALYSIS or THE ROSE. 

From 1000 grammes of the petals of the white Provencal 
rose lately analysed by M. F. Cartier, he obtained by in¬ 
cineration & residuum of 99 gr., containing subcarbonate of 
potash, phosphate, and traces of muriate of potaidi, carbo¬ 
nate of lime, pho.^)hate of lime, traces of phosphate of mag¬ 
nesia, silica, and oxide of iron. The quantity of the last was 
ascertained to be 12*5. From 1000 gr. of red roses he pro¬ 
cured only 50 of residuum, containing no more thmi 4 oxide 
of iron.—Jbwrwfl/ de Phar, 


EFFECT OF HEAT AND COOLING ON THE COLOUR OF THE RUBY. 

Dr. Brewster relates the following singular dianges in the 
colour of rubies while cooling afl^.^xposure to a high degree 
of heat. At a high temperature^he iiid ruby becomes green: 
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as ilie cooling advances it becomes brown^ and the redness of 
tills brown gradually increases till tlie ruby recovers its primi¬ 
tive brilliant red colour. A green ruby suiFered no change 
from heat. A blueish green sapjdiire l^came muelt paler at 
a high heat, but resumed its original colour by cooling.— Edin. 
PhiL Jmmal, - 

DIOCHUISM OF TOURMALINE. . 

A specimen of diochritic tourmaline in the cabinet of Mr. 
Allan exhibits the following singular contrast of colours. The 
plate is cut perjiendiculur to the axis of double refractimi, and 
also to the axis of the prism. In the direction of the axis the 
colour is a deep brilliant blue, and in the direction at riglit 
angles to the aids the colour is a very piJe red, approaching 
to pink,— Edin, Phil. Journal. 


DAMP IN WALLS. 

An easy and efficacious way of preventing the effects of 
damp walls upon paper in rooms, has lately been used (and 
as we understand) with complete success. It consii^ dflining 
the wall or the damp part of it with sheet lead, purposely 
rolled very thin; this is fastened up with small copper noUs, 
which not being subject to rust are very durable, ana the whede 
may be immediately covered witli paper. 

The lead is not tliicker than that which is used in the chests 
in which tea is imported, and is made in sheets of which the 
width is about that of common paper-hangings. We have 
seen some whicli was rolled at the lead-mill ofMessrs. Hutchin¬ 
son and Co. at Pateley Bridge, in Yorkshire, and which was 
as light as eight ounces and even four ounces;'ip a square foot, 
and yet quite iinjiernicable to water, 4 '■ 

The remedy tor a very disagreeable occuiTcnce is thus ren¬ 
dered not only easy but very cheap. 


STUPENDOUS CAVERN. 

Tliere was discovered about three weeks since, on the north 
bank of the Black lliver, u])on the land of .Tames Le Uay, 
esq, opposite to the village of Watertown, an extraordinary 
cavern, or grotto, the mouth of which is aliout ten rods from 
the river, north of tlie Falls and of Cowan’s Island. 

The great extent of the cavern, and the great numlier of 
spacious rooms, halls, and chambers, into which it is divided, 
and the immense quantities of calcareous concretions which it 
contains, and different states of those concretions, h'om the 
consistence of lime mortar to tliat of tlie most beautiful stalac¬ 
tites as hard as marble, it cUfficult^ if not impossible, 

to describe it; and I sh^ only Attempt to give a faint dcscri[)- 
lion of three or four rooms. • f The 
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The mouth of the cay^ is in a small hollow, about five feet 
bc|^w the surroutidi^ surface of the earth—^you tlien descend 
sixteen £eet and a halrlHtp a room about sixteen by twenty feet, 
and eight feet higli, and behold in front of you a large nat or 
table rock, twelve or fourteen feet square, two feet thick, and 
elevated about four feet from the bottom of the cavern, the roof 
over-head covered with stalactites, some of which reach to the 
table rock. On your left hand is an arched way of one hun¬ 
dred and fifty feet, and on your right hand is another arched 
way, six feet broad at the Imttom, and six feet high, which 
leads into a large room. Passing by this arch about twenty 
feet, you arrive at another, which leads into, a hall ten fWt 
wide and 100 feet long, from five to eight fed^high, supported 
with pillars and arches, and die sides bordered with curtains, 
plaited in variegated forms, as white as snow. Near the mid¬ 
dle of this hall is an arched way, through which you pass into 
a large room, which, like the hall, is bordered with curtains, 
and hung over with stalactites. Returning into tlie hall, you 
pass through,janother arch into a number of rooms on the left 
hand, cur^ped, and with stalactites lianging from tlic roof. 
You then d^end about ten feet, into a chamber about twenty 
feet square and two feet high, curtained in like manner, and 
hung bver with stalactites. In one comer of this chamber, a 
smafi mound is formed about twelve feet in diameter, rising 
tliree feet fiom the floor; the top of which is hollow and full 
of water from the drippings of stdactites above, some of which 
reach near to the basin. 

Descending from this chamber, and passing through an- 
otlier arch hall, by the side of which you see another 

basin of wate^^l^ng about four inches from the floor; fonned 
in the same way, but the shape, size, and tliickness, of a large 
tea-tray, full of the most pure and transparent water. 

Tlie numbly and spaciousness of the rooms, curtained and 
plaited with large plaits, extending along the w^ls from two 
to thrae feet from the roof, of the most perf^ whiteness, re¬ 
sembling the most beautifid tapestr}'', with which tlie rooms 
are embroidered; and the large drops of water, which arc 
constantly suspended on tlie points of innumerable stalactites, 
which hang from the roofs above; and the columns spar 
resting on pedestals, which, in some places, appear to be 
fonned to sujy|iort the arches above—the reflection of the lights, 
and the great extent and variety of the scenerj’^ of this amazing 
cavern,—^form altogether, one of the most pleasing and interest¬ 
ing sceues-:liuit was ever belield by tlie eye of mortal man. 

. Its discovery imrae<liately dpefSr^tft it great numbers of peo¬ 
ple fj’oni the village and surroiinding cbuutr}’, who were making 

. - great 
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great depredations upon it, by bf^ing off and. carrying 
away whatever they esteemed most enrious'i ■ when SamnS C, 
Kennedy, esq. Mr. Le Ray’s ^ent, w iqjpUed to, to'^pre- 
vent further foliation; who immediately cUrected the passage 
into the cavern to be enlarged, stairways made, with a strong 
door placed under a lock and key, which has been finislied, 
and the door closed. 

The discovery of this grotto, added to die extensive petri¬ 
faction along the river in this vicinity, especially on Cowan’s 
Island, of the once inhabitants of the deep, cannot fail to 
render Watertown (to the curious at least) a lasting place of 
resort. 

It may be pi^per to mention here that the cavern has been 
but partially explored, and that no one who has been into it, 
altliough some suppose they have travelled more than 100 
rods, pretend to have found the extent of it, or to know die 
number of rooms, halls, and chambers which it contains.-- 
The (American) Watei'tcmn Republican of May H, 18512. 


SINOULAK PHiENOMENON. 

A number of hagberry trees, growing on the banks of die 
Girvan, about a mile beyond Kirkmichoel, are at present cn-- 
tirely divested of their foliage, and covered with a sort of silky 
substance resembling in texture and appearance the finest 
cambric paper, but much stronger, w'hich is occasioned by 
myriads of small worms. Th^e repdles are first seen in an 
inactive state hanging in large clusters under the branches. 
On bursting from embryo they commence to crawl up and 
down the trunk and branches, each eniitd^ a small slimy 
thread somewhat finer than the spidei'’s, wh^, from their in¬ 
calculable numbers, unite together, and form diis singular 
substance, which covers the trees, and imparts to them, .when 
view'ed from a distance, die appearance of |>ljghted trunks 
covered with snow. Some himdreds of these insects we at 
times observed suspended by as many threads, which are spun 
out till they join another branch, ana form a passage across. 


EXPEDITION TO THE 110CK.V MOUNTAINS. 

A company of 180 adventurei’s are stated to have lefi St, 
Charles, Missouri, on die 10th of April, for the Rocky 
Mountains. They are described to be of vigorous and mascu¬ 
line appearance, well armed, and prepared for a three years 
tour through this almost tmluiown and savage country. This 
expedidon, it is added, can be truly said to be^mpe^ed of 
the yeomanry of Missottri^'^^io have embarked in an enter- 
Vol, 60. J^o. 291. Jk/y, 182S, K prise,- 
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prise, which, if they are;, successful, will not only be very 
profitable to themselves, but a great national benefit, in laying 
the Ibundation for at^xtensive fur tra<le, and proving to llie 
effeminate sons who riimaiu at home, that activity is me true 
source of wealth and gi’calness. It is tlieir intention to pass 
over to the Colombia, and from thence to the ocean, Traj>- 
ping and hunting furs is their principal object, w'liich the ex¬ 
perience of those who liave heretofore engaged in this business 
on a small scale has proved to be lucrative.— American Paper, 


All) IN CASE OP SHIPWRECK. 

Several experiments have I'eceiitl}'’ been n|ade before the 
Trinity Board, and a Board of General OfUi^s, at Wool¬ 
wich, pn a new plan for affording speedy and effectual aid in 
case i^hipwTeck. It differs from Captain Munby’s plan, 
inasmuch as the line of communication can be made by means 
of a rocket instead of a mortar. A roller is also added, and 
so admirably constructed, as to render considerable facility 
and safety ,reaching the shore, Tlie advantage that must 
be derived night time, fi*om the rocket, is obvious, as 

it is so constructed that it will burn in the water. The pre¬ 
cision, by w'hich Uie line of communication is formed, is also 
consider^ly augmented, and the' safety of life and property 
consequent upon having the apparatus ready on board, in case 
of accident, is paramoimtly enhanced. The two Boarils have 
spoken in appro|)i*iate terms of the new plan, and have made 
their report accordingly. 

HUSBAND Rl'^ 

That variety W^P/ialaris arundinacea, which is frequently 
))lanted in our gardens, and is called ribbon grass^ or striped 
grasSi might be cultivated to very considerable^advantagc by 
the fanner. I|,is a very hardy plant; it affords excellent food 
for cattle; it may be cut three or four times in the summer: 
and what'is not die least of its merits, it will prexiuce an earlier 
crop than almost any other grass. It dirives very well on dry 
ground, though it rather prefers moist situations. It has been 
tried in the l^uth of England with success. A quarter of an 
acre of land dedicated to experiments on this grass will not be 
wasted. It is very easily cultivated, ns it grow's ropidly from 
bits of the roots being planted in the ground, either by ploiigh- 
ii;^ them in witli a very shallow furrow', or by setting them in 
a hole made by a })oiiited stick. 


COPPER 
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Copper raised in Great Britain.—Iron and Zinc. 

COPPER RAISED IN BRI1:AIN. 

In Cornwall during the last six months eiiding with June^ 
there have been 67 copper mines whkm have brought ores to 
sale at the public ticketings, the gross produce of which has 
been as under, 

Copper ore .. 52125 tons. 

Fine copper ... 4433 tons. 

Value of the ore 338,845/. IBs. 6d. 

Average produce of the ore in metal 8^ per cent. 

Price of copper or standard 108/. 15s. Od. per ton. 

Of this nearly one half is produced by six principal mines, 



Ore. 

Copper. 

Value of Ore 

• 


Tons. 

Ton*. 


s. 

rf. 

Consolidated mines 

6772 

575 

44,270 

t2 

6 

Dolcoath. 

5146, 

352 

27,127 

1 

6 

United Mines. 

3342' 

313 

23,813 

14 

0 

Wheal Abraham, &c. 

4417 

302 , 

22,208 

4 

iG 

Pembroke .. 

3215 

^.251 


6 

6 

Tuskuby.. 

2371 

249 

ippin 

17 

6 


25263 

2042 

£\55,SH7 

16 

6 


The aggregate quantity of fine co})j)er producetl by all the 
mines of Great Britain and Ireland, will aj)pear from the fol¬ 
lowing statement, wliicli is made up for one year ending 30lli 
Jiuie 1822. 


►Sold at the ticketings I 
in Cornwall J 


f’opper Ore. Fine Copper. Vaii » of Ore. 
Tons. Ton*. £. t. d. 


104,522 


9140 


663,085 13 2 




^ 3,530 


.388 


30,967 12 6 


Sold at Swansea from" 

Irelimd and various 
parts of England 
and ^^'aJes 

Devon . 532 about 46,000 0 0 

Sundry private sales . 184 do. 16,000 0 0 

Anglesea (estimated at) .. 600 do. 45,000 0 0 


Tons 10844 j£801,053 5 8 


CUniOL’S MAS.S* OK IRON AND ZINC. 

A curious concrete mass of iron and zinc, in weight more 
than a pound, has been presented to the Livcrj^ool Royal In¬ 
stitution li'om a friend in Loiulon. It is port of the residuum 
which remained in an gyen in which i«oiiic mlfiojis of bank 

,K 2 n-te- 
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notes had been burnt, and is supposed to have been amalga* 
mated from the materials which have entered into tlie com{^ 
sidon of the ink* 


THE SPINAL MARROW. 

Dr.Tiedemann(of America) endeavours to demonstrate, that 
instead of the spinal marrow being a continuation or prolon¬ 
gation of the brain, it is tlie latter and the cerebellum to lx>ot, 
which proceed from the spinal marrow; alias, that the brain 
and cerebellum are an ejffioresccTice of the marrow in question. 


AMERICAN ELKS. 

A description of the animal was read not since at the 
Linncan Society. It is also figureil in Fred. Cuvier’s w'ork 
now publishing in numbers. There is also a figure and some 
account of it in an early number of the Colonial Journal. 

A pair of the beautiful and gigantic non-dcscript Elks, known 
by the Indians of the Upper Missouri (where they have been 
lately discoveimd) by the name of Wappeti, arrived at Liver¬ 
pool on Tu^ay the 9th of July, on their way to London. 
These noble animals are the size of the horse with immense 
spreading horns; their form the most perfect model of strength 
and beauty, combining the muscular strength of the race-horse, 
with the lightness and agility of the greyhound; are capable 
w'ith ease of drawing a carriage or carrying a }>erson more than 
20 miles an hour. They are perfectly domesticated, and of 
the most amiable and gentle disposition .—Liverpool Advertiser, 


_ruUMENT roil CATARACT. 

Professor Gibs^, of the University of Pennsylvania, has 
lately jhvented an instrument exceedingly well calculated for 
cutting to pieces the crystalline lens, in-iill cases of cataract. 
It is well known that the knives of Saunders, Sir William 
Adams, and other oculists, are defective, in not being suffici¬ 
ently strong and sharji to divide the lens when it happens to 
l)e of a very hard texture. Under such circumstances, the 
cataraf<ft is soon dislocated, in the attempt to divide it by the 
knife; and is either depressed into the vitreous humour, or else 
enucleated from its capsule. To obviate these inconveniences, 
Dr. Gibson has contrived a scissor so delicate, as liardly to 
exceed in size the iris knife of Sir William Adams, and, at 
the same time, so strong and sharj), as to cut, with case, tlic 
^most solid and compact lens and ^’apsule, without injuring in 
the slightest degree anv nail oi the ev**. These scissors are 

formed 
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formed upon the principle of Dr. Wollaston^s scissors, used 
for common purposes—-with the edge so constructed as to ope¬ 
rate like a knife. On this account, the instrument perforce 
the coats of the eye with the utmost fiicility; and when intro¬ 
duced, the blades can be opened to a certain extent, so as to 
cut the lens to pieces, without bruising it or any other part— 
tlie necessary effect of scissors, as diey are usually made. This 
instrument possesses anotlier advantage. The lens is supported 
in its natural situation during the operation, by having one 
blade behind, and the otlier before it; so that it may be cut to 
pieces, in situ,- and it remains afleru'ards forced by tlie shut 
blades, into the anterior chamber, for dissolution. In this 
way the operatums of Saunders and Adams may lie performed 
with great efFect,'"and without that necessity for repetition which 
so often occurs when tlie common instruments are employed. 
Dr. Gibson has made tritds with the instrument, sufficient to 
convince him of its decided superiority over every other used 
for the same purpose. 


GASEOUS SPRING. , 

About a quarter of a mile below the village of Milan, in the 
state of Ohio, is a jdacc just in the edge of the water of the 
Huron river, where there is a constant current bubbling from 
a number of places. These bubbles w'licn touched with a lighted 
candle or torch, burn with a beautiful clear and brilliant blaze. 
'ITiere is gas enough issues to light the houses.— Amei'ican 

Paper'. - 

IMPROVim HORSE-SHOES. 

Col. Goldfinch, of ITythe, has obtained for a new 

nicUiod in the formation of horse-shoes. Tlir improvement 
ctinsists in making the horse-shoe in tw'o parts, or separating it 
in tw'o pieces, by cutting it through near the toe. The object 
of the contrivance is, that the frogs of the horse’s hoof may 
be enabled to expand and grow in a hcalUiy state. The sepa¬ 
ration is to be made in an indented form, and the two parts 
fastened together by pins. It is further proposed to attach 
the shoe to a horse’s hoof by driving the nails obliquely, as in 
the French mauiicr of shoeing. For this purpose, (he situa¬ 
tions of the nail-holes are to be from about one third to half 
the w'idth of the shoe distant from its outer edge, and tending 
in a slantinij direction outwaixls. 

MATH EM ATI CAL 1)1 SCO VERY. 

Mr. Herapath, oi' Cranford, ^\lu> h;»s lately beedme knorvn 
bv his phvsico-njatluiuatkai writings on tlie cause and laws 

of 
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ofheat, atli’acUon, and odier phienomena, has just finished a 
discovery of the neatest hnportance in the mathematics. It 
is well known thatNewton and succeeding mathematicians have 
extended their' inquiries merely to fluxions and fluents or dii- 

-f-t +2 -4-3 -4-1 

ferentials and integrals of the formd— j d— , d— , d~ , &c. 
with indices in whole numbers 01115 ': and to functions of the 

same form » 4 '”' » &c. regarding others, with even sim¬ 
ple rational fractions, as transcending the powers of analysis. 
Mr. Herapath has however discovered a method of great sim¬ 
plicity and beaut}', which is applicable to differentials, integrals, 
and hinctions of every possible form; whether the indices be 
whole, fractional, rational, iiTational, or even functional, and 
imaginary. It has besides the advantage of not being coufiiied 
to any particular species of calculation; but is investigated on 
those general principles, that it extends itself ■with equal facility 
to every kind of calculus that is or appears likely to be disco¬ 
vered; and if the direct calculus be possible, it always makes 
the inverse^ any real function of it equally pcSssible. 


THE COMET OF 1822. BY M. NICOLLET*, 

The cmnet discovered at Marseilles on the 12th of May 
last^ by M. Gambart, was observed at Paris for the first time 
on the 18th of tlic same month. Since tluit time the astrono¬ 
mers of the Royal Observatory have never ceased to watch its 
€ 010 * 86 . The fmc weather having permitted us to make a great 
number of observations, I have m-en able Ui calculate and to 
deduce the pap^^ic orbit as follows: 

The course the jicriheliuni 6th May 1822, at 3 hours 
5 minutes and 11 seconds in the iiiorniiig. 

Distance of’ the jicrihelium .^ 0.504-220 

Inclination of the orbit ... ... 53® 34' 3" 

I.>ongitude of the ascending node ... 177® 30'50" 
Lonmtude of the perihelium in the orbit 192® 48' 45" 
The iieliocentric movement—retrograde. 

Thfe comet does not resemble in its elements eitJier the 
comet of 1204^, or any of the comets that have been ohscrvetl 
up to tlie present time. It is very small, mul has very little ui>- 
pearanC/C of a tail. Its distance from the earth increases every 
day. On the 18th of Ma}' this distance was nearly equal to 
tliiit of the sun; but on tJie 31 st of that month it was one-half 
of die distance further from the earth, 'llic comet is not vi- 

* Anitalcs rle Chimir fpr ^a\' 1 ^‘'2, 

/' ' sible 
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siblc to the tijiked eye j but the astronomers have been enabled 
by the favourable state of the weather to continue the obser¬ 
vations, and to furnish also the means of perfecting the pre¬ 
ceding elements. . 


EAHTHgUAKE. 

On the morning of the 10th of July, at a quarter before se¬ 
ven, there was a violent shock of an cartliquake at Lisbon, 
which lasted six or seven seconds, nje oscillation was rather 
IKirpendicular than horizontal. It consisted of two smart shocks 
within a short interval. The shocks seent to have been more 
severe on tlie other side of the Tagus, and the buildings near 
the sea were most aflected; but we have not learnt any parti¬ 
culars of its effects. 


LIST OF PATENTS FOR NEW INVENTIONS. 

To Marc Isambard Brunei, of Chelsea, Middlesex, engi¬ 
neer, for certain improvements on steam-engines.—Dated the 
26th June 1822 .—6 months allowed to enrol speci^^j^tions. 

To Thomas Gaiintlett, of Batli, Somersetshih^^ surgeons* 
instrument-maker, for certain improvements on vapour-l^ths, 
by which the heat is better regulated and the baths rendered 
more jwrtable.—26th June.—2 months. 

To William Bmnton, of Birmingham, Warwickshire, en¬ 
gineer, for certain improvements ujwn fire-grates, and the 
means of introducing coal thereon.—^26tli .Tune.—6 months. 

To Louis Barnard Rabaut, of Skinner-street, Snow-hill, 
London, gentleman, for an improved apparatus for the pre¬ 
paration of coffee or tea.—26th June.—6 

7?o Thomas P<istans, of Charles-street, in^ie parish of 
St. James, gentleman, and William Jeakes, of Great Russell- 
street, Bloomsbury, ironmonger, for an improvement on cook¬ 
ing ap))aratas.—26th June.—2 months. 

To George Smart, of Pedlar’s Acre, Lambeth, Surrey, 
civil engineer, for his improvement in the manufacture of chains 
wJiich he denominates ‘ mathematical cluiins.*—tth July.— 
6 months. 

To Joseph Smitli, of Sheffield, Yorkshire, book-keeper, for 
an improvement of or in the steam-engine boiler.—4th July, 
—6 months. 

To John, Bold, of West-street, Bermondsey, printer, for 
certain improvements in printing.—4lh July.—^6 months. 
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METEOROLOGICAL TABLE. 

_ ' * 

By Mr. CA^tf OF tRe Strand. 


^ J ^ p ll 

Oayifil^ 


Height of 
the Barom. 
Inches. 

Weather. 

8 o'etoek* 
Morning. 

Noon. 

•Si 

•*4 

wnir itf 

65 

71 

63 

30*20 

Fair 

se 

61 

68 

58 

*08 

Cloudy 

28 

56 

58 

57 

•10 

Showery 

3& 

56 

62 

60 

•01 

Cio9dy 

JiUy % 

60 

68 

6# 

•14 

Fair 


60 

67 

61 

■61 

Cloudy 


57 

72 

62 

•03 

Fair 


63 

76 

68 

•04 

Fair -•> 


67 

67 

60 

29*80 

Thunder-shower 


60 

67 

58 

3002 

Cloudv 

"■ r . 

58 

71 

56 

•15 

Fair 

■'t'" 

57 

68 

60 

•25 

Fair 


60 

69 

59 

•10 

Showery 

V v«-iO, 

60 

72 ’ 

63 

29*92 

Showery 

U 

63 

67 

58 

•83 

Showery 

12 

59 

67 

56 

•43 

Showery 

13 

59 

67 

55 

•99 

Fair 



70 

59 

3007 

Fair 

13 1 


69 

58 

29*97 

Showery 

16 

58 

67 

59 

•77 

Showery 


60 

69 

59 

•76 

Fair 

" ^ 18 

63 

74 

60 

•80 

Showery 

19 

62 

72 

61 

•57 

Fair 

80 

60 

70 

60 

•61 

Showery 

, ,. -*»■', 

61 

70 

63 

•63 

Cloudy 

'2«'' 

62 

70 

62 

‘82 

Rain 

23 ‘ 

64 

69 

62 

•81 

Rain 

24 

64 

70 

60 

•68 

Fair 

83 

61 

70 

59 

•75 

Showery 

26 

60 

68 

58 

•83 

Showery 


N.B. The Barometer's height Is taken at one o*clock. 
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XVI. On the Hygrometer by Evavoratidn* By J. 1vory> 
0 M,A. KKS. 

To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 

1 . The idea of employing the evaporating power of the 
atmosphere for discovering its condition in regard to moisture, 
\s due to the late most ingenious philosopher Dr. James Hutton 
of Edinburgh. He dipped a thermometer in water, both being 
previously brouglrt to tlie general ternperatureyjjmd then cx- 
})oslng the wet bulb to a current of air, he man9B many 
degrees the mercury sunk in the tul)e; and he estithated the 
dryness of the air by the quantity of the depression. is 

certainly a very curious experiment; and if we go^^k to the 
lime at ^hich it was made, before 1792, it will peihaps' be Jid- 
mitted that no accurate and complete accomit of it'could then 
be given, for want of a sufficient knowledge of the laws that 
obtain between permanent elastic fluids and the vapours mixed 
with them. The experiment is deserving of discussion chiefly 
in two respects:—Js the degree of the depreai^^ of the ther¬ 
mometer dependent only on the quantity of moisture in the 
atmosphere, without being affected by accidental circum¬ 
stances ? What is the relation betvv een the depression of the 
thermometer and the tension of the oijueous vapour diffused in 
the atmosphere ? 

Professor Leslie, of Edinburgh, has determined that the 
cold produced in Dr. Hutton’s experiment is owing enf;g:uly 
to the drying quality of the atmosphere, and that it is not in¬ 
fluenced by any other circumstances; and applying that very 
delicate instrument, his diilerential thermometer, to measure 
the degree of depression, he has constructed the hygrometer 
that bears his name. This instrument has been many years 
before the public, and it has been too ably described by its 
learned inventor, in many different publications, to require any 
further development of its principles or properties. On the 
present occasion our intention, reaches no furtlier than to dis¬ 
cuss the original experiment made bv Dr. Hutton. 

VoLeo. No. 292. Aug. 18^2. “ L 2. We 
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On the Hj^gvcnneter hif Evaporation. 

3. We may siippose two different Uiennometers; one for 
marking the general temperature; and Uic other, having its 
bulb dipped in water, or covered with a wet linen rag, or with 
bibulous pa^r soaked in water, for the purpose of ascertain¬ 
ing the cold produced by the evaporating power of the air. 
Now, if we suppose that the atmosphere is saturated with 
mdlsture, its contact with the wet bulb will produce neither 
any evaporation from the humid surface, nor any deposition 
of moisture upon it from the air. As there is no action l>e- 
tween the air and the bulb, neither heat nor cold will be pro¬ 
duced ; and the mercury will stand at the same height in both 
thermometers. But if Uie air be not saturated with moisture, 
tliere will be an evaporation li’om the w'et bulb; and, evapora¬ 
tion being invariably attended widi tlie disappearance of heat 
of temi>erature which enters into the constitution of the va¬ 
pour in a latent form, the mercury of the thermometer will be 
d^ressed. The air in contact with the moist surface will 
therefore bectwne damper both by the dejiression of its tem¬ 
perature and by the small addition of huinidily diffuscil in it. 

in a single instant of time, the poliii of saturation with 
humidity be not fully attained, the same process will be re¬ 
peated in a second and a tliird instant, until at length the air 
IS charged with all the vapour it is capable of retaining at its 
depressed te^}>erature. 

It is certain, that the thermometer cannot he depressed be¬ 
low the point at which the air is saturated witli liiimidily. 
£ven itj by any accidental cause, we suppose a greater degree 
of cold to be prcHluced, the consequence would be a deposi¬ 
tion of part of the vapour in the licjuid form, attended with 
an evolution of heat; by M'hir'ii means, supposing the extra¬ 
neous dialing cause lo be removed, the thermometer would 
again rise and settle at the point of saturation. 

In perfectly still air it is known that evuixiration goes on 
vijry slowly; and this circumstance may make it difficult to 
discern when the action between the air and the bulb has 
come lo an invariable state. Some agitation of the instni- 
rnent, or some mt>tioii in the air, seems to be proper, whether 
to hasten the permanent degree of cold, or to ascertain that 
it has actually taken place. 

On the other hand, every portion of air must take up some 
definite time in parting with its heat and absorbing its share 
of vapour; and if we suppose a circulation so brisk as to dis¬ 
place the air from the uicrmometer in half that time, it is 
{ffain that it would be only half saturated with moisture by its 
cimtact with the wet bulb; in which case the experiment would 
be unsuccessful. This howev^ls an extreme case, which 
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it would be cas}' to guard against, were the effect well ascer¬ 
tained by experiment. 

Another disturbing cause it seems difficult endrdy to ob¬ 
viate. For the stem of the thermometer, having constantly 
the general temperature of the atmosphere, will communicate 
some of its heat to the colder bulb; and although the air w'hich 
touches the bulb may in this case be fully saturated with hu¬ 
midity, yet the heat extricated from it in cooling will be less 
than the latent heat of the vapour diffused in it: whereas the 
success of the experiment requires an exact equality between 
these two quantities of heat. 

In this experiment it is presumed tliat all the mr that comes 
in contact with the wet bulb is continually saturated with va¬ 
pour, and likewise that all the heat necessary for feeding the 
evaporation is furnished by the same air. If the air be dis¬ 
placed from the humid surface without being saturated with 
moisture ; or if the heat that enters in a latent form into the 
constitution of tlic rising vapour, be derived from any other 
source than the air that comes successively into contact with 
tlie wet bulb; in both these cases the experiment will fail as 
a means of discovering the state of the atmosphere in regard 
to moisture. The effects of the disturbing causes that nave 
been enumerated, do not up}>e:ir to be so formidable ^ to en¬ 
danger the success of the experiment to a degr^ of accuracy 
sufficient for most practical purposes. 

3. If we now suppose that the temperature of the thermo¬ 
meter is stationary, and that every portion of air becomes sa¬ 
turated with moisture by its contact witli the wet bulb, and 
likewise that it deposits just as miicli of its heat as is con¬ 
tained in a latent form in the vapour .it absorbs; we are led 
to this question: 

PiioB. A given quantity of air, as a cubic foot, under a 
given pressure, having a given temperature, and containing 
vapour of some unknown tension, being supposed to have its 
temperature depressed by any cause, and likewise to have the 
vapour due to all the heat extricated in cooling continually 
diffused in it, till at length it becomes saturated with moisture 
at some known temperature; it is required to find the un¬ 
known tension of the aqueous vapour contained in the air. 

By the vapour due to a certain cjuantity of heat is meant, 
the va])our which contains tlic proposed heat in a latent form; 
and it is supposed that the .same quantity of heat is absorl)ed 
in the formation of vapour at all temperatures. 

To solve this problem, let b denote the heiglit of the baro¬ 
meter, T the temperatuue cstiiualcd on the centigrade scale, 

‘ £12 and 
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and X the unknown tension of the aqueous vapour: then the 
weight of a cubic foot of the atmospheric air wQl, in these cir¬ 
cumstances, be equal to tlie weight of a'cubic foot of dry air 
under the pressure 5—^, and the weight of a cubic of vapour 
of the tension Xy the common temperature being t. 

Let stand for the weight of a cubic foot of vapour at the 
temperature zero, the tension, as determined by Dmton, being 
^ of an inch of the barometric column: then the weight of a 
cubic foot of dry air at the same temperature and pressure will 
l^e §-XW*; and consequently die weight of a cubic foot of 
the same air at the same temperature and under die pressure 
so inches, will be 5 x 30 x f x lo, or 240 x tc. 

Now, 240 X ttJ being the weight of a cubic foot of dry air 
at the temperature zero and pressure SO inches, the weight of 
the same volume when the temperature is r, and the pressure 
5—will be 


240 xiv X 


6 —<r 1 

30 ^ i-fmr* 


where m = '00375, or the expansion for one centesimal degree; 
and the weight of a cubic foot of vapour of die temperature t, 


and tension x. will be 5 to x -r——. Wherefore die weight of 

J +mr ° 

a cubic foot of atmospheric air originally considered will be 
thus expressed, viz. 


240ui x 


b—r 


+ X 


so " 1-J-wr ' ^ '' 1-j-mr* 

Let a stand for the specific heat of air, and s for that of 
vapour: then we get 


\ 240w X -rf— X + 5w X \ x 8t 


for the weight of water that w'ould be raised one degree of the 
thermometer, by die heat extricated in cooling the mixed mass 
of air and vapour a number of degrees expressed by 8r. 
Again, put X for the latent heat of steam: then 



a b—x , « x’s 

■ — X -4* 5u7 X — — - 

l+mr 30 ^ ^ 




tr 

X 


wiU be the weight of steam due to the above-mendoned quan¬ 
tity of heat; or the weight of vapour that contains in a latent 
state all the heat extricated in cooling the mass of air to the 
temperature 

Wherefore we have the following weight of dry air and va- 


* Biofs Trmii dt Phytiquej vol. i. pp. S06, *9/. 
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05 


pour at the temperature r—Sr, instead of the original cubic 
foot of mixed air, vi& 

240 X tAtt + Swx (A) 


+ < 240 to X 


a 


SO 

6- 


+ 5W X 


IT'S 


fr 

“jp 


SO * 

the first term cmly being air, and the rest vapour. 

The air at the reduced temperature r—Sr, and with its 
new accession of humidity, is in a state of saturaticm. Its 
tension g will therefore depend only on the temperature 
r—Sr; insomuch that when one of diese quantities is ^ven, 
the other may-be thence fo’md by means of the Tables and 
formulae usu^y given in this part of natural philosophy. 
Now at the temp^ature r—Sr, and under the pressure 5, 
the weight of a cubic foot of air mixed witli vapour at the 
tension g, wUl be equal to, 

240m X X H- 51. X (B) 

the first term being air, and the second vapour. 

But, in any two parcels of tlie same air, diere must be the 
same proportion between the two constituent parts. I there¬ 
fore divide the air in the expression (A) by the air in the ex¬ 
pression (B); and likewise the vapour of the Ibrmer expres¬ 
sion by the vapour of the latter: and as the two quotients 
must be equal, I get this equation, viz. 

I ^ 


d—x 


5x + 


240 a X 


SO 


+ axs 


) or 


48a.3r 
A. * 


b—f 5f 

which, by Uie usual reduction, becomes 

Now in the4lh vol. p. 726, of Biot’s Trait a de Physique, I find 
a = -2669 = -X nearly, s == *847 ss nearly, and, at p. 713, 
X = S50: and, by substituting these numbers, it will be found 
that the coefficient of .r is very nearly equal to that of the 
same coefficients also are both little difierent from unit, because 
8t is always only a small part of X: and, by means of these 
considerations, me foregoing equation may be simplified withf* 
out detracting almost in any degree from its exactness, viz, 

b 48 a-Jr ,,. 

(•) 

Fancier, becimsc is in most cases very nearly equal to unit, 
we get 
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that IS, in words, ** Tlie actual tension of tlie vaponr in the 
atiiiospliere is less than the maximum tension at the reduced 
temperature t—8t, by a quantity proportional to the observed 
depression.” 

If we were in possession of any dlflerent methcxl of finding 
the tension of the vapour in the atmosphere, we should be able 
both to coirect the coelficient of St in the foregoing formula, 
which number is liable to some uncertaint}', and likewise to 
judge of the degree of accuracy of which Dr. Hutton’s ex¬ 
periment is susceptible. Now such a metliod of experiment¬ 
ing has been employed by Dalton. It consists in exposing to 
the air a clean and dry surfiice of gloss cooled aitificially till 
it is observed that moisture begins to be deposited on it. 
When this takes place, the air in contact witli the cold surface 
is in a state of saturation; and, the tem{)erature of the dewing 
]>omt being thus determined, it is easy to deduce from it the 
tension of the vapour at the actual temperature of the atmo¬ 
sphere. 

Let y denote the weight of vapour contained in a cubic fotit 
of the air at the general teniperature t ; and A, the weight of 
vapour in a cubic foot at the reduced tein{>eraturc t—St; 
then, according to what has already been shown, we have 

X 


And hence, 


T 

l+m(T->r) ^ 


^ (1 + X (1 — wSt); 

and, by substituting these values in the formula (2), w'e get 




1 \ eiOffw 

h (1 — wSr)- !-X 


A 


and, by omitting insensible quantities. 


l-f »|T ’ 


_ 240 aw rv / _. 

- A-^— X 8t, (3) 

or, in words, “ 'Flie quantity of vajiour in a cubic foot of air 
at the actual temperature t, is less than the maximum of hu¬ 
midity which the air is capable of retaining at the reduced 
temperature t—8t, by a quantity proportional to the observed 
depression.” 

If we denote by H the maximum of humidity in a cubic 
foot of the air at the temperature t ; then 


., , i!40 aw 

H — /i + - X 

A 


(0 


will 
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will express how much tlie vftjM)ur really contained in the air 
falls short of saturation; and this seems to be the proper liy- 
gronictric cpiantity, or the just measure of the drying quality 
of the atmosphere. 

It is proper to obser^’e thdt the formula for computing H 
when T is given, is 

Log. n =r At + Bt’ + &c.; 

whence it follows that H—// is not proportional to St, but to 
H X Sr. The measure of the <lryness of the air is therefore a 

a uaiitity which varies both with the observed depression and 
le actual humidity of the atmosphere. 

It appears theretbre that the experiment of Dr. Hutton will 
fully disclose the condition of the atmosphere with regard to 
moisture. Notliing more is necessary for this purpose than 
to provide a table containing, in one column, the maximum 
tensions of the vapour for all degrees of temperature, such as 
is found in vol. 1. of Hint’s Trailc de Physiquei and, in an¬ 
other column, the weights of vapour in a given volume, that 
correspond to the ilittcrent tensions; quantities which, for 
every tension § and temperature r, are computed by the for¬ 
mula, 5 a} X —, 

4. There is a great analogy between the experiment of 
Dr. Hutton and the method employed by Dalton for finding 
the Dewing point. In the latter metluKl the air is brought to 
astute of saturation by the agency of cold alone; in the former 
the same effect is produced by the joint ojjeration of cold 
and the addition of humidity. But Dalton’s process cannot 
be usefl without some coiiqdication of machinery and tlie 
em})loying of artificial means for producing colt!; whereas 
Dr. Hutton’s experiment rctjuircs no more tlian the exposing 
of the wet bulb ol’ a tlicrmometer to the action of tlie atmo¬ 
sphere. In tlie one case, great nicety of observation is re- 
(juired for detecting the precise moment when the dew begins 
to be deposited; anil from Uiis cause consiilcrable uncertainty, 
it is natural to think, must often arise, more especially at low 
temperatures, when the air contains only a very small portion 
of humidity. In the other case, the observer has only to read 
off the degree on the scale of a thermometer; and it appears 
that any want of precision in the experiment will cause only 
a proportional inaccuracy in the result; insmnuch that the 
quantity of moisture in the atmosphere may be known with an 
exactness sufficient for most practical purposes, even if we sup¬ 
pose an uncertainty of half a degree, or a whole d^ree, in the 
c^uanti^’ of the depression. The simplicity of the one process 
fits it for being useful in many situations, (in an astronomicai 

observatory 
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obsemitory for instance) where the complication attending the 
othei' would render it quite inapplicable. 

5, If we use the numbers formerly noticed for a and Xf and 


• 4B a 

put tp = 2*3 troy grains; then =s *0233, or nearly; 


and 


48aw 


=: *26, or ^ nearly; and the formulae (2) and (3) 


will become 




40 


y St m -—. 

These expressions are very simple and easily remembered. 
If to the scale of the evaporating thermometer another scale 
were attached, showing the maximum tensions at the various 
degrees of temperature; or one showing the maximum quan¬ 
tities (rf* humidity in a cubic foot at the same temperatures; we 
should only have to deduct x\t of the observed depression to 
have the actual tension sought, or of the same quantity, to 
have the actual quantity of vapour in a cubic foot. As St 
will alwa 3 's be confined to a few degrees, a small table con¬ 
taining the quantities to be subtracted might be engraved apart 
on the scale of the instrument. 

The purpose of these observations is to explain the method 
proposed by^ Dr. Hutton for finding the moisture of the atmo¬ 
sphere on its own principles, and to dis<‘ngage it from all me¬ 
chanism foreign to it. The process recpiircs nothing more 
than two thermometers which we have supposed to be con¬ 
structed according to the centigrade scale. It is greatlj’ to be 
wished that a number of experiments were made sufficient for 
ascertaining the practical fitnesg of the method for accom- 
pushing its end. j_ 


XVII. On a New Theory of the Tides, By Capt, Formak, 

(f the Royal Navy. 

To the Editors of the Philosophical Magazine and Journal, 

Gentlemen, — If the facts and arguments contained in the 
foUowing letter are true, they must add to our slock of know¬ 
ledge, and ought to be made known; if thej^ are not, they can 
easily be refuted; and therefore, as in cither case they can do 
BO harm, I shall feel obliged if you will find room for them in 
3 roar Magazine. I am, gentlemen, &c. 

W. Forman. 


To 
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7b the Members of the Astt'onomical Society. 

Gexti-emen, —As you have thought it necessary, in a paper 
addressed to the public, to call the attentitm of astronomers to 
that branch of astronomy whicii is ctmnected with the. rising 
of the tides, it is evident, that in your opinion the old hypo¬ 
thesis is not quite .satisfactory; or at least that you wdsh to 
furnished, by tho.se who have had the opportunities of wit¬ 
nessing their plucnomena in different parts of the world, with 
such mlditional facts and documents as may either fully esbiblish 
the old theory, or lead to the discovery of a better. 

In obedience then to this call, I beg leave to submit to your 
judgeinent a Treatise on the Tides, which I have just written, 
anti which, by taking in the compressibility of w’ater as a co- 
ojierating principle, will account for several very important 
pluenomeua that cannot be explained in any other way. Thus, 
for instance, if tiie compressibility of water be admitted in a 
sufficient degree, as the moon’s attraction (V>eing in opposition 
to the earth’s) must take off a }»ortion of the gravity of every 
particle of water, these particles must neces.sarily expand in 
proportion to the weight that is taken off them; and, as the 
sum of the expansion of a great many particles must be a great 
deal more than the sum of the expansion of a few, we shall 
have a considerable rising in the deep parts of the ocean, with¬ 
out any sensible alteration in lakes ami shallow W'ater. Thus, 
then, if we admit the compressibility of w'ater in a sufficient 
degree, we shall have a principle that wdll satisfactorily explain 
why the flood tide, in all place.s, always comes from the ocean; 
why lliere are no tides in hakes arul some inland seas; w'hy 
the tides do not rise to the same height in all jdaces where the 
moon is equally vertical; and lastly, w'hy other substances 
are not raised by the pow'crof the moon’s attraction a.s well as 
water. But how’ can w'e account for all this, if we deny tlie 
comju*e.ssibility, and consequently the expansion, of W'atcr ? 

It the moon’s attraction, co-operating with the centrifugal 
force of bodies, is ca]>able of raising the tides in the ocean, 
w'liy does it not also raise the watcr.s in lakes and ponds? and 
wliy are not all other loose substances affected in the same 
manner? If the earth, as was suppo.sed by Newton, is con¬ 
stantly draw'll tow’ards the moon by the power of lier attrac¬ 
tion, and the waters on the same side, hy being so much nearer 
than the central parts of the earth, arc made to move so much 
faster, and thus are raised above their ordinary level, why are 
not all other loose substances, that are equally near, rais^ in 
the same manner t 'riicre is only one answer can be given to 
the.se questions. None of these substances arc elastic; but 
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water Is: and in proportion to its deptli will l)e tlie degree of 
its expansion. 

The compressibility of water to a certain extent has been 
proved by Mr, Perkins, arid is now, I understand, admitted by 
all tlie philosophers. The only question then is, Whetlier it 
be compressible in a suilicieiit degree to produce the effects 
I have supposed. Aiid, as no one can ju'etend to set bounds 
to the extreme depth of the ocean, or say to what degree wa¬ 
ter may be compressed in its deejrest jiarts, no one can say 
tliat my hypothesis is impossible, or even improbable; while 
every one who is capable ol‘ thinking, when lie considers that 
the moon’s attraction has no power to lift the smallest t»r 
liglitest substance that happens to be loose upon the suriace of 
the earth, must be convinced that it could have no pow'er to 
raise w'ater, if it was not aided by some otlier principle; and 
surely there is no other principle that can aid in producing 
this effect, besides tlie elasticity of tlie particles of w-ater. 

Mr. Perkins, by a force which he considercil equal to the 
weight of 320 atmospliores, or about tw^o miles depth of w'ater, 
compressed the water in a piezometer at the rale of three uiul 
a half per cent. In what manner the experiment was con¬ 
trived 1 do not pretend to know; but, when we consider that 
water, in anotlier experiment of bis, forced its way into a bot¬ 
tle that W'as corked and sealed, it is certainly very possible that 
some of these minute jiarticles might have escaped I'rom the 
instrument betiirc it was wcigiicd, and thus the degree of com¬ 
pressibility may have been considerably underrated. This 
appears to me to be the more likely, because in another of 
Mr. Perkins’s experiments the degree of compression was evi¬ 
dently a great deal more. In tins experiment, the water, 
which had forced its way through the sealing t»f an empty 
porter bottle, at the depth of five hundred fathoms, on being 
drawn up and die exlcmal pressure in great measure di¬ 
minished, expanded to such a degree dmt it forcetl tlie cork 
up against the coverings, compressed it into half its size, and 
then burst the botde. As we have no means of measuring 
die degree of compression in diis experiment, w'c must content 
ourselves witii a rough estimate; but it is evident that it must 
luive been equal to the space that was occupied by the cork 
beibre it was forced up, because the bottle burst aftei w'ards; 
and this, at the lowest calculation, could not have been less 
than three per cent, when the force apjilied w^as very little 
more than die w'eight of one hundred atmospheres. A quart 
bc^de is generally siipposetl to hold about a dozen common¬ 
sized wine-glasses; and if w’e suppose the space that was oc¬ 
cupied by that part of the cork tliat W'as forced upwards to be 

the 
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tlie fourth part of a wine glass, it will make tlie cx^mnsion of 
the water, before the bottle burst, to be about two per cent., or 
the fiftieth part of the whole. This however is but a small 
part of tlie ex})aiision; for, as the water ibrced its way in 
through, or rather under, the coverings, we must sujipose that 
some of it escaped in the same w'ay; and yet the force of tlie 
expansion still continued to such u degree, that, when the cork 
could no longer give w'ay, it burst the bottle. Here then we 
have positive proof that tlie exjmiision of water, at tlie depth 
of cttily five hundred fathoms, was at least more than two, and 
in all probability was as much us four or five, jier cent,; and 
who will say that the extreme depth of the ocean may not ex¬ 
tend to three, four, or even five hundred miles *, and that the 
compression of water at those depths may n<»t exceed even a 
hundred per cent. ? It is not too much to su})])ose tliat the 
average of' the compression of water in the deepest parts of the 
ticeaii, may be at least twenty-five per cent.; and, if we take 
the depth of the wean at two hundred milcsf, the expansion 
or rise of the w aters at that depth, if the entire gravity of every 
jiarticlo was tiikcn ofli woukl amount to 50 miles or 4*8,000 
fathoms; and if we divide this sum by 2400, which I take to 
he the amount of the pow'cr of tlie moon’s attraction, we shall 
liave a rising of the waters in tin* deeji parts of the wean equal 
to tlie height of 20 fathoms, and which is fully siinicient to ac¬ 
count for all the plia'iiomeiia eoiinecled with the rising of the 
tides. 

Wliether or not tliis estimate w'ill Ik: admitted by jdiiloso- 
jdiers is of very little moment, since I ha%e it in my pow’er to 
jirove, by undcniahlc fhefs. (hat the exjiaiision of water is the 
ijimiecliate cause of the jising ol the tides; and I beg leave 
here, genlleinori, to request your particular allention to the 
facts 1 am about to produce, and tlie inference 1 shall deduce 
from them. 

During the lime of flood tide, when the waters are rising, 
instead of showing any disjiositioii to gt» io-durds the moon, 
they press downward'- towards the. ettrUi’s centre; which evi- 
dv'iitly ]>rtwes that they aie jmslird iqiwards by the expansion 
of the particles below, and not pulled upwards by the power 
of the moon’s attractitm: for it is impossible to account for the 
tendency of the waters to }n ess downw ards, at the very mo¬ 
ment that tliey are rising, w ithoul supposing a sufficient degree 

* If wc may believe some of tlie pcolopical writers, the ocean has no bot¬ 
tom at all, and the earth is nolliinp more than u crust fonned upon its Mir- 
face. This is a doctrine, however, I do not subscribe to. 

f If VC tahe fhe depth of the ocean at four hundred miles, a mean rom- 
prcbsioii of tuclvc aud a half per cent, vill be huffuiculfor mv purpOM*. 
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of expansion in the particles below to push tliem upwards; 
and tlierefore, liow'ever it may appear to contradict our experi- 
nients and preconceived opinions, the fact is indisputable. 

The same argument a})plie.s witli etjual force to the rising of 
the tides on the side oj)posite the moon; for, if the waters on 
this side were left behind, as Newton supposed, by the other 
parts of the earth being more strongly attracted by the moon in 
consequence of being so much nearer, or wei’e carried upwards 
by a centrifugal force, they coiiltl liave no teiulency to press 
downwards; and yet we hnd that, at the very moment they 
are rising upwards, it is nothing but the resistance of the water 
below tliat prevents them from falling down towards the earth’s 
centre. On this side then, as well as on the other, there must 
be an expansion of the j)articles of w'aler to prothice a rising 
of the tides; and, as the direction of the moon’s attraction is 
here the same as the earth’s, we can onlv account for this di- 
minution of the weight or gravity of the particles ol' w'ater on 
this side the earth, by supposing that the power of the moon’s 
attraction takes off’ some portion of the power ol’ tlie earth’s 
attraction, in the same manner as I have shown the attraction 
t»f one magnet will diminish the attraction of another, w'hcn 
tlieir two ends are of the same denomination. 

You see then, gentlemen, that this is not a (|uestion of mere 
opinion; it is a (juestion of liicts, and is to he jn'oved, not by 
supposing wluit the known degree of the compressibility of 
water may be cai>able of producing, but what it actually dot’s 
produce. In short, we have ordy to take a handful of water 
out of the ocean, at the time of the rising of the tides, to be 
convinced that the expansion of water is the immediate cause 
of the phcenonienon; because, if tlie waters w'cre jjulled iip- 
wanl by the power of tlie moon’s attraction and not jmshed 
iqiwards by the expansion of the particles below, this water 
w'ouUl not fall back to the earth, until tlie influence of the 
niofin’s attraction had gone off*. 

Here then, gentlemen, upon these grounds I rest my case; 
and 1 call ujion you, and, as I intend that this letter shall go 
forth into the w'orld, I call upon every astronomer and every 
jjhiloso}>her, to answer the following questions: Do the waters 
at the time of their rising, press dowinvartls, or do they not? 
If they do, how are we to account fc>r their rising, except by 
supposing that they are flushed iqiwards by the cxfiansion of 
the particles below ? If you can account for this in any other 
way, 1 am ready to coniess that, as my hyfiothesis, in that case, 
will not be w anted, you w ill eff‘e< tually dcfirive me of the only 
grounds ujion whii*l! I can make good its claim to supersede 
tJm old one. IJut if you cannot; you must acknowledge that 
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t}ie expansion of water is thg immediate cause of the rising of 
the tides; and tiien, as philosophers, as lovers of truth, us men 
w'hose judgement will be rejudged by a succeeding generation, 
that will know nothing ol* the bias and prejudices of the pre¬ 
sent day; but, above all, us men of integrity and honour, you 
are bound to admit so much of my tlieory as de})eiids upon 
tlie expansion of water*. 

In speaking of the bias and prejudices of tiie present day, 
I beg to be iiiulerstood as merely meaning to infer, tliat opi¬ 
nions, w'hich we have been taught in our infancy to revere 
as the most sacred truths, very fretpiently take so strong a 
hold upon tile mind, tliat they are not easily eradicated even 
when they can be pi’oyed to be wrong; to venture to dispute 
them is little sliort of being guilty of a. crime, and we shut our 
cars against every argument by wliicb they can be oppugned. 
Itoccusionallyhapjiens, however, that tlie truth of some one of 
these dogmas, esjiecially when it is grounded upon no better 
argument than authority, is called in (jueslion: this produces 
<liscussion, the struggles ol’its aelvoeates hasten its downfall; 
and though we may still obstinately cling to it with the tena¬ 
cious adherence of drowning men, it loses its hold u}K>n pos¬ 
terity, and a succeeding generation, considering it merely in 
the liglit of a debatable questioii, judges of it by its intrinsic 
merits alone, aud. Llirovving aside all prejudice, makes it give 
place to a better system. Jr is iJius that opinions, which in 
the time of Galileo were held to be indisputable, are now 

evi'ii by tbc most ignorant, 
am. gentlemen, 

Your most obedient and very bumble servant, 

WALTlill I'OUMAN*. 

* Let u? suppose a nuin to Ik; cam-injr a weijilit upon his shoulders, atid 
orcasioiiallv to he stix'pin;; down, and standing iiprisrht. Would not the 
continued of the ueijilu upon the man’s shoulders, be a sufficient 

arguiiieiit that it was not pnlfrd u])\sards by uti imisihle power above, but 
was pushed upwar»lsby his own excrtu>iisr' and are not l>oth case*, precisely 
similar? Jf we eouhl, hv any jiossibility, take away the water helow, can 
any one believe that tin* jiowcr of the moon’s attraction could prevent the 
water aboxe (roin Jailing down? and, if it could not, how can we account 
for the rising of the tides, except by sujjposiug expansion in the particlea 
of water ? 
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XIX. On Chlorine and fpnloratc of Potassa, John 
Mukkay, F.L.S. M.G.S, M. fV.S. 4'c. 4-c. 

To the Editors of the Philosophical Magazine and Journal* 

Q July 8, 1822. 

Gentlemen, — ferN’ci: my last communication J have made a 
few experiments in retercncc to the sensation of heat developed 
by immersing the hand in chlorine. As far as can be ascertained 
by this means, the increment of temj^erature certainly exceeds 
100^ F. The temperature of the atmosphere being 66® F., 
the thermometer was plunged into a volume of chlorine di¬ 
luted W'ith atmospheric air, and into the same gas very pure, 
and intense in its characteristic colour; but the thermometer 
indicated no decided change, or at any rate the average of se¬ 
veral experiments did not exceed '5 F.:—still the* sensation of 
heat on the skin w’as unequivocal. The ball of the thermo¬ 
meter w^as then ticetted, but no perceptible change occurred. 
In these experiments the vessels ol* chlorine were exposed at, 
top to atmospheric influence. The hand was passed up into 
the chlorine over the shclj" of the pneumatic cistei’u, and a si¬ 
milar increase of temperature cx]>ericuced, while tlie thermo¬ 
meter under the same ciramstances stood at 66°. 

I have said that this interesting property is not exclusively 
peculiar to chlorine, and instanced nitrous gas when opened 
in contact with atmospheric air. The temperature of the ex¬ 
ternal air was 67" J‘\ uiul tlie thermometer rose in the nitrous 
acid gJis thus i’o)*med to 68°; in other experiments the exter¬ 
nal temperature being 63*5. The thermometer rose to 65° F. 
But in another vessel, the ball of the instrument being moist- 
ened^ the mercury rose to 70° F., though the temperature Iclt 
by immersion of the hand into this gas would be unhesitatingly 
pronounced to be above 100° F. In the lattta- case the moist¬ 
ened biall showed an increment over the instniment when dry, 
but this refers entirely to their relative ab.sorj)tion by watej', 
and consequent condensation,—and lias evidently nothing to 
do with their reciprocal action on the epidermis. 

It is known that if sulphuric acid be passetl through w’atcv 
on the chlorate of potassa mixed with chijis of phoqdiorus, the 
curious and beautiful phfenomenon of coiubustion under w'ater 
ensues; but I find that Jlas/ies of light are exhibited by menily 
bringing the sulphuric acid in contact with the chlorate, al¬ 
though phosphorus is introduced. In this case chlu)i?ie is dis¬ 
engaged, while the supernatant fluid acquires a yellow tinge, 
and in Muell and ollu-r projierties resembles a solution of 
prol(i\iiIe i>f chlorine, (iold-leaf docs not djijsolvc in it, but 
vegetable blue cr>loiii '. arc discharged. 


1 made 
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On Chlorine and Chlorate Potassa. 

I made some experiments on the orange-coloured vapour 
arising from the action of sulphuric acid on chlorate of potassa. 
I shall not advert to any re])etition on luy part of experiments 
made by otliers on this vapour,—^merely stating, cn j^assant^ 
that taU(W and caoutchoiir, though they have been })roiK)unced 
successful in this case, did not, at any rate, succeed with mo ; and 
even croton oil and cocoa-nut oil were equally unsuccessful. 

Potassium ignited with brilliant yc/s de fetuv; yet sodium did 
not ignite, the metal being merely expelleil with ex})Iosion. 

Heated charcoal {from the betel-nut) ex})lodcd with light, 
and morphia exhibited a flash of greenish light. 

Chloric ether, phosphorized alcohol and ether, and sulphuret 
of carbon, inflamed with ex})losion. 

Inmdin ex})lodcd with light; and phosphnret of lime kindles 
and explodes. 

Benzoic acid and 7 iaphlhalin explode with beautiful com¬ 
bustion. 

Sulphur not jirevioiisly hcatctl, as w'ell as a mixture sele¬ 
nium iind sulphur, exjiloded in tliis vapour w'ithout light. 

Both artificial camphor and deutochloride of phosphorus were 
perfectly inert. 

Allow me, gentlemen, now' to add, that clilorate of potassa 
has been on my recommendation intrt>duced into the practice 
of several physicians with the greatest success. 

In active and passive htcmorrhage and in the synochus, as 
well as dyspepsia, its exhibition has been attended w'ith most 
decided benefit and the hajipiest results. 

Five doses of live grains each operated a cure in haemo¬ 
ptysis: it was administered twice per diem, morning and 
evening. Where in dysj)C])sia an irritability and excitement 
obtain, and calomel is rejected, a dose of four grains of the 
chlorate of polassa has been attended with the most marked 
advantage. Perhaps this (juantity administered once every 
second tlay will be llmncl sullicient, and the quantity may be 
abriilged in jiarlicular cases, as in delicate constitutions or idio- 
.syncrasy. 

1 have in my own ca.^c dissolved two drachms in a pint of 
distilled water, and taken two table spoonfuls twice a day, say 
morning autl evening one. The chlorate of polassa seems to 
promise benefit in scrofula. 

1 was led to rccomnu'iul this salt in internal hicmorrhage, 
from having experienced its atlmirable efibets on myself, in a 
case the couscijuence of a violent tall which 1 experienced. 

I may presume the liberty to quote from the letter of a 
friend, aphx siciaii of roiisiclerablo jnacticc, respecting its em¬ 
ployment on my reconuiicndation. 

I am 
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“ I am hapj)y to have it in iny power to give you a most 
favourable account of llie oxymuriale of potassa. 

“ I have given it in several cases of both active siml passive 
limmorrhage with tlic best cflecls, as well as in the synocJius. 
It seems to have the very speedy ellect ol’ lowering the pulse, 
and as much so as the digitalis, but with tiiis dilierence:—so 
far from reducing the strength of the system, it, on the con¬ 
trary, im}>roves it. 1 ha\ e also given it in two eases ol' indi¬ 
gestion, arising i’roni a tor})id action of the liver, with decided 
advantage. 1 intend to persevere in the use of it.” 

1 haA e the lionour to be, 

(ienilcmen. 

Your obliged and very obedient hiimlde servant, 

J. Alruu.vv. 


XX. An Account of the Itcpra/insj; Circf\ and of the Altitude 
and Azimuth Instrument ; deset ibin^ their di[fcrcnt Construc¬ 
tions, the Manner performing, Ihcii jrrincijial Adjustments, 
and hore^ to ma/ce (Jbsereations xeiih them; top^rther xeith a 
Comparison of' their 7-(-sj)ei iix< Adi a fit ages. Bu Kdward 
TroL'(;hton, Esq. F.ILS. and Member of the American 
J*h ilosoph icu I Soc ieiq. 

[(.’ondiuted froTn p. IS.] 

JManfi'T ff usinii the Altitude and Azimuth Circle. 

Ik geodesy this instrinnoit, being adim.tid, measures without 
further trouble angles between ohjecis upeii llie horizonttd 
plane, whatever may be the min»bcr re(juiied to l)c tiiUen at 
one statjoiu Tlio j)arts of tlic instrument are all eoneeiitric, 
and th.ereforvi whatever it gives, whether (he oljjecis ai<' re¬ 
mote or mnir, i\'(jnires no eorreelion. 'J he migies having been 
read oU'individuallv w'ill be vitiated bv tlie errors of division; 
and even in graduation that may l)e (U i uu'<l good, those * rroi s 
may be too great in some ea..es U'.af occur. Such cases arc 
well known to the judicious stir\ ey<'r-, aiul |Il^^y beoliviated bv 
simply turning llie whole iiist.ruinent upon tw stand, .and setting 
tlie axis vertical; again and again Lal-.iug the angles wliicli lie 
wishes to ascertain wuth the utmost accuraev: for, hv this ex- 
peilienb he will get any angle upon as many different parts 
of the circle ns he pleases or thinks necessary. 'I'his may at 
first view appear to he a jirinciplt; dcrivctl from the other in¬ 
strument; but let it be remembered that it is no more than 
taking 7»c«W5,• a thing practised and well nmlerstood before, 
the rcpe.ating instrmutn*.* weie brought into existence. 

In 
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In astronomy the azimuth circle is of little use, except in 
furnishiujr ready means of bringing the upper circle into the 
plane of the meridian; it has however been used for making 
out, in conjunction with the other circle, the quantity of re- 
fraclioii at diiierent altitudes; but as, perhaps, the limes for 
this puriKJse furnish better data than azimuths, to mention the 
ujalter is sidlicient. Observing altitudes of the celestial bodies 
is a lliiiig so tijiniliar to every one who is in the least ac¬ 
quainted v/irh these sJibjects, that to describe it would only be 
to leni'tlien this ]):iper. I ma}' however renuuk tiuit in meri¬ 
dian ahiliuh'., there is time to get an oh.ser\ation with tljc iiice 
of the circle to the east, and another with its lac':* to the west; 
whieh t()g(!ther giAe a coliimated double residt, before die 
diminution in altitude becomes sensible. ^ et 1 ieol somewhat 
diliidenl about reeouuneritrmg ttiis mode of observing, aithough 
1 have practised it myself with success. Au observer, beibre 
he* arteni])ts it, should be e\])ert both in managing the instra- 
meiit and n-ading e>i‘f tije angles. Jlcspecliiig stars near the 
equator, theie is oniv about one mijiute t)f lime on <'ach side 
of the meridian, tluil d:e star would continue lobe liisecled l>v 
lije wire o!‘ a telescope that magrulies sixty times: therefore, 
before the double obser\a:i(jn is altemjiled, die lijiUi slumid be 
accurately known. In truth, all hurried tCjieradons iiii this 
instrument may be a'oiued anti leii U> the i\peating ciiele. 

C'jmpnrisoii ef the /tee Inslrmnniis. 

I come now to compar e the two instruni'enls with, each oilier 
in their ajiplicaiion to the difierent jnirposes for which they 
arc dedgned ; and to })re\enl the fre(]ueut recurrence of long 
names, I shall call the repeating circle R, and the altitude and 
.azinuuh instrument A; au expedient whieh, perliaps, if sooner 
ado})ted, might have iuqu’ovcd tins ]inper. 

To lind the tlif:erenc(‘ of latitude bctueeJi distant ]jlaces is 
a most iiuporniiit [U'oMeiii in extensive g'^odetic operations, 
and tin- thi'. pinpose R has often been represented as ctjual or 
even suprrior to the zenith sector: but as the latter instrument 
has always been ©Dnsti iicteil with a poiverfui telescope, ami is 
in its nature tht; most siuqile possible, I beg leave to dissent 
from that opinion. For, hoivever an instrument may be con¬ 
structed, or ill whatever manner it may be used, I have no 
faith that it can give results nearer the truth, than a quantity 
that is visible in the lt'Ieseo]ie. I'o do this, an instrument, 
with respect to any error that is not corrected by reversion, 
must be perfect; a. tlnng of which I have no Idea. A>t every 
one is not of niy tipluion. As an instance of this, a celebrated 
astronomer, a few years ago, in the south of Eurojie, made 

observations 
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observations for firuling the attraction of a mountain with a 
small instnimoiit of the construction II; and obtained a de¬ 
flection of the level 'equal to two seconds; and, although his 
telescope could not have been more than 15 inches long, fi-om 
this experiment brought c»ut a density ol' the earth nearly co¬ 
inciding with the Schehallien expei*inient, ami with the more 
recent one tvhich Cavendish obtained by direct attraction. 
Yet has that same astronomer, from later exjreriments, found 
Wicfxed error of the same or a similar instrument (made by 
a foreign artist by no means unknown to fame) to amount to 
from live to ten seconds. Should this error, howe\'er, w’hich 
is called fixed, turn out to be at all fortuitous, it is possible 
that, taking five for its amount (to say nothing about ten), a 
result might have been obtained of an erjual (juantity contrary 
to attraction. But on the other hand, wune the error of such 
an instrument absolutely fixed, althoujjh it uave the altitudes 
incorrectly, yet might it give the diflcrcnces correctly; and 
consequently the above dw'arfish experiment might be per¬ 
mitted to staiul on its own little base. It is a circumstance 
little suspected, and not very easy to ex})laiii, how an insti'u- 
ment, that is cajiable of reversion, can have errors that are 
not correct in tlu; double result. But although this, like the 
above statement, and die remarks I l»ave made upon it, may 
ajipear tligrcssive, yet will it not be altogether useless to in¬ 
quire into the nature tif two of the most obvious sources of 
error, to which tliis instrument in particular, and others in a 
less degree are subject. 

It is not perhaps so well known as it ought to be, cither to 
observers or artists, that the. air-bulb of the spirit level changes 
its position with a dlfierence of temperature. This, it is pro¬ 
bable, is wliolly occasioned by the glass tube (I mean from its 
expan.siou) being larger at one tuid than at the other: for I 
have observed that as the temperature, hicieases, the bubble 
always deviatc.s towards the larger end, and as it diminishes, 
the deviation takes place the contrary way. The error occa¬ 
sioned by this cause, whatever it may amount to at the end of 
a scries of repetitions, will be divided, fmd^^ci:t the result by 
no more than the mean tleviation belonging to a pair of obser¬ 
vations. This kind of error is. fixed, as f ar as a single course 
of repetition is concerned; but, when the change of tempera¬ 
ture is reversed, an error equally fixed w'ill aflect observations 
in the opposite direction. 

Another and still more fatal source of error to which R is 
peculiarly liable, arises from the resistance of the centre-work 
to die acdon of the tangent-screw. This will be more or less, 
according to the care and judgement that have been employed 

‘ » in 
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ill the constriictifm of the histniment: but to bring it to no¬ 
thing must for ever be beyond tlie skill of the artist, because 
it lies in some measure in the nature of the matenals. I will 
m>w trv to explain liow this source of inaccuracy affects ob¬ 
servation, and to this end ivill suppose that an observer, when 
he bisects a star, moves the iialex with the tangent screw, so 
us to advance it on the graduatetl limb according to the num¬ 
bering of the degrees; tin; telescofie indeed will be properly 
pointed, but the iiulex will slitiw too much. On reversing the 
position of the instrument, the telescope will naturally relieve 
itself from the friction at the centre, and take the position due 
to the index, instead of retaining that which it had when the 
star was bisected; therefore the following motion of the tele¬ 
scope will begin I’roiii a wrong point; and if die screw is al¬ 
ways tanuxl in the same direction, will produce an error in 
excess at every pair of oliservations. As much may be said 
respecting the motion of tlie levi l, which, on account of its 
socket cmhracing the exterior of the axis, will meet with a 
greater resistance than the leie-;co)H; did. As far as these tw-'o 
parts of rejietitiiiu are eoneerned, it is clear that the habits of 
an oliserver may make tliis source of error either fixed or ac¬ 
cidental, and by cxmslantly turning the screws in a particular 
way, he may have for a fixed error either their sum or their 
difference. There is fmotlier motion equally connected w'ith 
the ojieration of repetition, and <juite as liable to this kind of 
error; namely, the general one, which carries round together 
the circle, the lelcscope aiul level. To llslhnv up those tlii'ce 
sources of error, and show how in their difleivnt eonibiiiatioiis a 


series of repetitions would be affected, is a task which I dare not 
attempt. lnsn>:ul of which 1 will content nivso ll’with remarking, 
that the complicated centre-work of this instrument, and the 
dilfeivnt motions h:ivi:ig a tendency to diag each other, to¬ 
gether Avith the change of]U)sition that takes place Avilhout the 
different st«.“})s besiig registered, subject it to greater errors, 
when the gratiuation is tok'rahle, than rliose Avliicli it professes 
to correct. 'I'o CAamine vvliether the screws, which govern 
the throe motion3«^re irt'ated tif, give immediate motion to 
the respective parts Avhich tlu*y act upon, is a gotxl criterion, 
but I think incapable of (leteciing a (|uuntity of error less than 
two or three seconds; Avhieh ijuanlity, if it recurs as fixed, 
will not be divitled in obtaining the general result, because it 
affects all the tJjjeralions, aiul it, is the aeciimulated error only 
that is reduced.^ 

In the instrument A, the resistance of the centre-work is 


extremely small; the pivots of the transit axis merely resting 
on their angular .supjiorts, while, the screw for sIoav motion 
acts immctlialelv upon the circle, carrving also the tele.scopc 
VoJ. 60. No. 292. 1S2‘2. * O which 



106 


AuAccount (^'the Mepeufing Circle^ 


which makes one piece w'itli it. This is the simplest action 
that an instrument can possess; the forces in opp(»sitioii to 
each other are quite inconsiderable; tliere is no rubbing of 
indices; and the angles are read off' immediately after obser¬ 
vation without any thing having changed place. The error 
of die level, mentioned before, will also affect this instrument; 
but, by judicious management, as will be sliown presently, may 
be almost wholly counteracted. The method indeed w'ould 
apply to R, but at an expense of time that could iu)t be ad¬ 
mitted. It is this: reversing the position of the circle in azi¬ 
muth, by the level, place the axis truly vertical, which tlieii 
becomes a substitute for the level during the short time a star 
is bisected; after this observation is read off and the telescope 
set for another star, I woulii note the position of the level, and 
figain reverse the instrument: when, if any tleviation is seen, 
1 W'ould bring the level by the foot screw half-way to the point 
where it stood before. This o])eration places the axis vertical 


again, whetlier a deviation of ihe level or of the whole instru¬ 
ment has taken place. 'I'o do this in the easiest manner, is 
to make a series of obser'^iidcns uitli the divided side of the 
circle to the cast ami we^i aMerreitely; this way saves half the 
trouble of fmjuent reversion, renders tibservations independent 
of each other, and makes it resemble in its use the zenith sec¬ 
tor, as nearly as one instrument u iih a level can do a better 
with a plunib-line. 

When A is used for ascertaining the value of a celestial 
arc, corresponding to a measured distiuice on the surface of 
tlie earth, many stai s ,-.lu)uld be marked for observation, none 
of w'hich ought to be more than 60’ from the zenith; and to 
avoid hurried obsei ^'alion, they -should be picked i'rom a cata¬ 
logue at nearly equal distances of right ascension. In doing 
this there can be no difiiciilty, because those of the fourth or 
fifdi magnitude are for this purpose as good as any others. 
As to the time re(jnired lor observing a star, different ol>> 
servers w'ill want more or les.s, but, surely the sjiace of five 
minutes is enough l{)r any one. If he ig^ireviously written 
dow'n, from his catalogue, the degree anff first figure of the 
minutes. In? has no more to do in Heading off' tliaii, when the 
star is bisected, to }>ut down the last figure of the minutes and 
the seconds as he takes them i'rom the microineter.s. For the 
next star he should set to what his catalogue gives, then re¬ 
verse the position of the instruiiK'nt by the (livisions of the 
•azimuth circle, aftcrward.s correct I'or any deviation of the level 
and verticalily of the axis, and then wait for the appulsc of the 
star to the meridian. In evei^ paij* of observation.s, the place 
of a star is read off on four posits of the circle; ami, where 
those marked for observation f^xteiid fJO of zenilli distance 

both 
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lM)l.h to the nortli and south, 24-0" of the circle are employed. 
To extimd it furtlier could produce no good effect, for the im<- 
certainty of refraction would counteract the advantage arising 
from a greater range. In using A, if an obsemition is liurt 
by a passing cloud, or any other circumstance that may ren¬ 
der it douluful, it had better not be written dow'ii, evttn 
siioiild it agree with the general result; and, on the other 
iiand, if the observer is salisticd with an observation, it should 
not be omitteil tor being somewhat discordant. With R, if 
any one of the steps of a series of rcj)etition is not well per¬ 
formed, the whole will be vitiated slioukl the observer go on. 
He may perhaps be able to save what has gone before, by 
reading off what has been done, and beginning a new set; but 
this cannot be done in all cases. I remember an itistancc, 
where, in a series of twenty dtmhle observations on poluris (that 
had l)een made with extraordinary care), by the mistake of 
file assistant, in the very hist of (hem, by his turning the screw 
of the indices instead of that ofilie level, the whole labour was 
irretrievably lost. 

M^hen an observer is so t ire;.: f ’veed as not to be able to 
stay at a place more than a sb*' • ‘. •ne, R seems to have the 
advantage; for, in a few horn .. ries of repetitions may be 
made on polaiis to answer Iii^ jim'jio.se; sinee (he polar di¬ 
stance of that star is now so well known, that little will be lost 
by not liaving opportunity of observing it both above and be¬ 
low the polo. A is not, however, Avithoiit its resources in this 
respect; for in stars that have not more than 25*’ of polar di¬ 
stance, there will be quite lime enr)ugh for reversing the posi¬ 
tion of the instrument, and obtaining collimated results. I 
must here remark that this can only be done in liigh laiitudcs, 
because near the e(juator, the slow moving stars are too much 
affected by variable refraction to be relied on in nice matters. 
This last remark must be }jlaced very much to the discredit 
of 11, which ill its nature is ada})ted to the slow moving stars 
alone. 

Thus it has been shown that, respecting its most effective 
operations, the r^j^aling circle is h>cal with regard to both the 
heavens and the ^tli. It must be granted that at every step, 
even when a (juick moving star is observed, if the time has 
been noted, the wh<>le may lx* reiluced to the mei'idiaii: and 
were it wanted, which it is not, I sliould chum tlie same con¬ 
cession in favour ol* A. Rut let it be remembered, that at any 
considerable distance from the meridian, the time becomes so 


important a datum, that it reejuires au exactness, scarcely to 
be found, except in a well regulated ob.servatory. Therelore, 
in observing stars near the equator with R, the observer has 
the choice o( tv f» <liflicuUU:s; he nmv cither exteinl hi> obser¬ 
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vations to a distance on both sides of the meridian to obiuiii 
the requisite number of repetitions, incun-ing the error arising 
from uncertainty of time; or keeping close to tlie meridian, 
put up with a limited range, anti render his work equally un¬ 
satisfactory through that circumstance. It was before stated 
that, to avoid hurried observation in the use of A, stars at 
nearly equal distances of right ascension should be chosen; 
and it shoukl be remarked, that it is almost e(]ually important 
to have tliem also at nearly e(|iial distances of declination; be¬ 
cause tlie more regularly they are dispersed over the whole 
range of arc employed, the more jicifect will be the correction 
of erroneous dividing: for two stars having the same declina¬ 
tion will evidently be affected by the same error, anti if they 
differ onlj^ a little, will probably partake t)f the same. When 
A is used in the observation of many stars, the eiTors both of 
observation and graduation are reduced l>y' taking the mean. 
Witli R, the errors of many observations on one star are di¬ 
minished precisely in the same tiegree, but as the errors of the 
wdiole intermediate arc are passetl over and tio not enter at all 
into tlie account, only those of the zero reading and the final 
one are charged ujion the general mean. 'I’his distinction, cer¬ 
tainly in favour of U, may be gathered lipm what has been said 
before, and is the Utllc all of R. It is here brought forward 
again, for the use of those nunterous observers who have not 
seen through the blind process of repetition, and who have 
attributed to this instrument powers <>1’ approximating towanls 
the inaccessible point of truth little short of the miraculous. 

I wiU now subjoin in detail the observations of some zenith 
distances of a fixed mark made about ten years ago witli an 18 
inch repeating circle at St. John’s College Cambridge, by a 
gentleman who ranks high in science at that distinguished uni¬ 
versity, and who is a most woithy member of this society. 
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Since writing tlic al>ove, I have put my hand Upon anotliei* 
experiment of the same kind, w'hich was made to determine 
the angular distance between two liuid objects. It was made 
at Glasgow by a gentleman whose science is- universally ac¬ 
knowledged, and who was einhiently qualified to do justice to 
tiie subject. The diameter of the instrmnent was 12 inches. 

Double Obs, Angle by Angle by 

repetition. buccessive pairs. 


1 = 63 33 52,5 52,5 

2 = 51,0 49,5 

3 50,0 48,0 

4 = 48,7 45,0 

5 =- 49,3 50,0 

(j = 49,1 50,0 

7 — 48,6 45,0 

8 = 48,5 45,0 

j®|= 48,8 ,81,5 

The two series of observations with R, inserted above, are 


all I can find wliere the collimated angles have been read off. 
They serve to show, in such instruments as were used, the 
amount of the errors*of observation, division and reading ofl^ 
that one collimated result leaves to be corrected by repetition 
or taking mean.s. "Jims, in the first example, the greatest 
differences from the general mean are 4-3",4 and —3",7, and 
in the second, 4-3",7 and — 3'',8. Tlic examples also exhibit 
the irregular manner in which the successive pairs mffer from 
each otlier; while the columns of repetition with more regu¬ 
larity approximate towards a constant quantity, as the divisor 
of the total arc becomes gi'eater. It may be useful sometimes, 
to exhibit a series of observations in this manner, for it shows 
Avhat may be expected I'rom an instrument after a certain num¬ 
ber of repetitions. It is curious that, in botli of die examples, 
tlie same result is obtained at the iburlh pair as was gained at 
last, a circumstance, no doubt, purely accidental, and which 
could not have l^n known, had the ordinary means of reduc¬ 
tion been emjiloyed. 

With respect to the accuracy of the angles obtained in the 
two series ol observations, it might be presumed, that in neither 
case, could they differ from the truth by a quantity much 
greater than half a second: but this presumption depends en¬ 
tirely upon the in.slrumcnt being perfect, or free from fixed 
error; a thing, for the detection of whicli, an observer is not 
fiiniishcd witli any direct means. 

I'he instrument R has been equally praised by those wYio 
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have used it for taking angular distances) as it has been in 
astronomy; and 1 have in this place but little to add to my 
former remarks. The observer is not here, as in astronomy, 
compelled to perform his operations in a short time: he may 
take as much as he pleases, and in truth he will want not a 
Even by the improved method, it requires much time 
^^place the circle in the plane of the two objects; then fol¬ 
lows the process of repetition; then that of* observing the ele¬ 
vation or depression of the objects; and lastly, measuring, if 
they are near, or estimating, if remote, their distance from die 
station, to enable him to correct the angle for the effect of 
eccentricity of the telescopes. All this must be done before 
he has data for computing the Imrizontal angle; and all this 
is requisite for every angle that he takes; even from the same 
station. A gives the horizontal angle at once; its parts are 
perfectly concenU’ic, and tlierefore the distance of the objects 
IS not concerned: the motion of the telescope, like that of a 
transit, is truly pcrjKjndicular, tlierefore the elevation or de¬ 
pression of the objects comes, not inti> the account. When the 
adjusted instrumeiit is placed the axis of aziniutli vertical, 
the observer may proceed through all the angles of his station 
as fast as he can observe and read them off*. They will, how¬ 
ever, be affected by the errors of graduation; but it has been 
shown how these may be diminished ; namely, where there are 
three readings, by reversion; and where there are only two, 
in cases where extreme accuracy is retjuired, by turning again 
and again dllferent parts of the circle towards the same object. 
And mthqijgh a fresh adjustment of the vertical axis diereby 
becomes necessary at every step, this is an expedient attended 
with far less trouble and loss of time than can be brought 
about by repetition and its retjuisite accompaniments. 

Were it urged in favour of It, that by nipeiition, the errors 
of division being almost annihilated, it becomes more fit for 
ascertaining the position of a star in the heavens; because, in 
observing one with A, die readings alw’ays take place on the 
same divisions, and consequently tlie erroi’s of those divisions 
arc charged upon the place of the star: this 1 sluniid readily 
grant, were the two instruments ctjual in other respects. But 
I have to observe that, in the ju'eseiit state of practical astro¬ 
nomy, neither one instrument nor the other is at all fit for 
such a purpose. It need hardly be remarked, that the resist¬ 
ance and dragging of the centre-work, wdiich I explained when 
I endeavoured to trace to its sources the cause of fixed error, 
will produce the same injurious effect on terrestrial measure¬ 
ment as they do in astronomical observations. 

As H tninsit instrument 1 believe 11 was never thought of: 

intlced, 
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indeed, tlie imjierft'ct manner in which its adjustment is per- 
fiirmed, t<^etiier with its weak frame, renders it altogether 
unfit for that purpose. A is a transit, and as perfect as the 
telescope wliich it be.ars nill allow. This instrument) in the 
observatory, is certainly the most iinpoilunt of all, and aS^u 
portable one, the best, and atteniled with the least trouble 
keeping the rate of a chronometer. Add to this, that by 
taking the diflerencc of right ascension between the moon and 
stars, it afii)rds perhaps the very best means of ascertaining 
the difference of longitude between distant jdaces*. 

For observing equal altitudes, both instruments are very 
gooil: and I would only giv<.‘ the preference to A as being 
more likely to j)reserve the position of the telesco})e unvaried^ 
by keeping in adjustments belt<;r during the requisite length 
of time. 

For tixking altitudes at a distance from the meridian for 
finding the time, as iiui<-h may be saitl in favour of A : yet for 
tliis pin*|)ose, upon llio whoU', R seems to have the advantage; 
because these variable altitudes may be taken by repetition, 
and the erroj's of division, to which A is liable, almost done 
away. Ready means <»r placing an instrument in the plane of 
the meridian are ol* the utmost importance to the travelling 
astronomer, and tlait by corresponding a/imuths is' perhaps 
the best. A is not only peculiarly adajned to this methcHl, 
but also furnishes the Ixest means of doing the same thing by 
all the other ways. Wlu-n R has a good azimuth circh^ its 
plane may be bnasght into the meridian by the means, 
at least near enough lor its own purpose, i’or it cannot with 
propriety be reganled as a meridian instnnuei'.t at all. 

Respecting the dimensions of the two circles under com¬ 
parison, I have, cotisidering c\crv thing, tluMight that 18 inches 
should be the givatest diaineler for R : this admits of a tw’o 
feet tele,seo}>e, and gives snflicier’.l room for the screws for 
clamping and slow nioMon to pass each other, and to be con¬ 
veniently handled. 'J’he pressure oi’lieavy telcsco})es upon the 
centrt!-work is certainly detrijnental, how'ever desirablle good 
ones may be; and w<'re it not for want of finger room in a 
12 hjcli one, notwithstanding the diminutive telescope which 
it bears, I w'ould give the pveierence to llte hitter dimension. 
The iiislrumeut A may safely be extended to a diameter of 
two feet, beyond which il could not justly be called |X>rtable; 
but besides this, there are other reasons for not carrying it 
much further than tins limit: and 1 admire the courage nioi^ 
than the sound judgement of those who have construct^ very 

* Many writers have given an erroneous rule for this purpose: see Phil. 
Mag. vol. XV*. p. . 07 . 
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insimncnts on this principle. With regard to tlie otlier 
linut, I would reniark that as to instruments smaller than one 
one foot diameter, however useful they may be for suiTeying 
of land and other inferior piu-poses, I should consider tlieiu 
for astronomy as little better than playthings. 

As to its form and general a}) 2 icarance, 11 is, of all the in¬ 
struments subservient to astronomy ami geodesy, the most 
uncouth and luisightly. The whole of tlie effective parts ait 
placed on one side of its single supporting pillar; and on tlie 
other a weight, nlinost e(|uul to the uistniment, is placed for 
the purpose of keeping It in equilibrio. But ugliness is not the 
worst thing tliat attemh this unavoidable combination; for it 
renders the instrument top-hca\y, tottering, and weak. In 
these respects A is certainly very much superior. The whole 
of its fabric is regular and self-balanced; the upjier circle, be¬ 
ing supported like a transit on two coUiiuns, is thus rendered 
finn and steady. Uespecting sightliness, I think the man of 
taste would, in the dillereut foiins it has appeared under, pro¬ 
nounce it agreeable, I tlare not say beavitiful; and here I may 
be allow'c^l to remark, tliat tlie art of instrument making, as a 
matter of taste, is far behind many others. In this country, 
indeed, at the beginning of the art, iiistnimeiits were adorned 
with the flourishes of the ingraver, chaser, and carver (now 
long out of fisliion): but these aie not tlie beauties w'hich 1 
mean; those of iinifonnity of figure, and just proportions are 
alone what I have in \iew ; and I laiinot Ibr a moment think 
that these are at all intHinsUleiil w ith eidier strength or ac- 
curacj'. 

Through the whole of this paper every reader w ill have .seen 
that I aiiran mhoeate tiir A, and I lia\c made no endeavour 
to conceal it; yet, if I have said more lor it tlian it deserves, 
or given to II less than its due, it is a thing I am quite un¬ 
conscious of. IIa\ing now fiiiislied what I had to say by way 
of comparison, a conduding remark or two oiih n'liiuin to be 
added. One of our artists, thnnigh a course of tw^enty-five 
j’ears, has made the rcjieKtiiig circle under various forms; 
some of them ha^e re})eate.(l hori/ontal angles, others vertical 
angles, and more of them have done both; which last have 
obtained tlie name of repeating theodolites. All these are of 
a firmer fabric than that ti’catcd of in this coinmuiiicatioii; yet 
after having, as he fancies, gone through all the cbaiiges of 
repeating instruments, he owais that he has ne\er satisfied hin\- 
self in a single instance. I am informed that some of our iii- 
slrumeut-makcrs are at tliis time endeavouring to improve the 
repeating circle; but I would submit it to llieir serious consi¬ 
deration, whether their time and talents might not be better 

‘ , . employed 



Report of tite Home of Commons on iUeam^Boats, 1 IS 

employed in perfecting the art of graduation, and in the con-, 
struction of instruments of better promise. As it was the 
rudeness and inaccuracy of dividing which brought this in- 
sti'ument into existence, one w'ould think that as the art be¬ 
comes cultivated, it will fall into disuse. The art in this country 
is certainly sufficiently advanced to set repeating instruments 
aside; and, if I am rightly informed, several foreign artists are 
at this time pursuing the course of its improvement, in which 
for many years they had been impeded by circumstances which 
science could not control. It is therefore my opinion, that as 
the division of instruments becomes generally improved, so 
will the repeating circle hasten to its dissolution; and perhaps, 
on account of the great services, which, in its time, it has rea* 
dered to astronomy and geodesy, some future age may be in¬ 
duced to chamit its requiem. 


XXL Report (f a Committee of the House of Cmmnons on 
Steam-Boats; the Fifth Report on the Roach from 

Rond on to Iloltjhead^ <§r. 

[\Vc have much pleasure in givin." insertion to this Rcp<jrt, so highly cre- 
tlitablc to tlic Coniniittee from which it has proccecleil, both on account of 
the v'lliiable matter cnibod’cd in it, and ot the sound principles of non- 
legislation which it contains: and are desirous at the same time to ex¬ 
press our great satisfaction at the candour and abilltv with which it is 
drawn up, and the iinparlial justice whicli the Coniniittee have done to 
the general talent and enterprise of the whole country, without any ap¬ 
pearance of an intention, which has perhaps formerly been suspected, to 
eulogize and serve a jiarticular party.— Eiutous.] ^ 

Your Conmiittxjc, since they presented to the House their 
Second Report, have prosecuted the inquiry, then only just 
begun, into the important subject of steam-boats. 

The first instance of applying steam to vessels, is that which 
occurred in 173(i, when Mr. Hull obtained letters patent for 
the construction of a steam-boat for towing vessels in and out 
of port *. The application of paddle wheels, now so generally 
adopted, appears to have been originally suggested by this 
patent. ^Ir. Hull proposed to employ the atmospheric engine 
of Newcomen, which, by means of a crank communicating with 
the working beam, imparted a rotary action to tlie whetJs and 
paddles which were ))laced at the how of the vessel, Next in 
succession w ere the experiments of the Dpke of Bridgewater, 
to use steam-boats for towing barges on canals; and ti»eu came 
those of Mr. Miller, of Dalswinton in the county of Dumfries 
in a double vessel w ith the wheel in the middlef. But ailer 
Mr. Hull, the Manjuis de Jouffroy unquestionably holds the 

* Sec App. p, 9. of Partiufjtoil’on ^le Stcam-eufriuo. -]- lb. p. 57. 
Vol. 60. No. 292. Aum;. J P most 
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most distinguished rank in the list of practical engineers, who 
have added to the value of the invention. In 1781, he con¬ 
structed a steam-boat at Lyons of l^O feet in length; and with 
this he made several successful experiments on tlie Iliver 
itoatic. In 1795, Lord iStanho])e coiisti'iieled a boat to be 
moved by steam. In 1801 Mr. ISyniingloii tried a boat that 
propelled by steam on the Forth and Clyde navigation. 
Still no practical uses resulted from any of these attwnpts. It 
was not till the year 1807, when tlie Americans began to use 
steam-boats on their rivers, that tlicir safety mid utility were 
first proved. But the wlnile merit of conslrucling these boats is 
due to natives of Great Britain; Mr. Henry Bell, of Glasgow, 
l^ve the first model of them to Mr. Fulton, and wx*nt over 
to.America to assist him in ei-tablishing them; and Mr. Ful- 
. ton got tlie engines he used in his iii-st steam-boat on the Hud¬ 
son river from Messrs. Boulton and Watt*. Steam navigation 
seems to have made great progress from this time in Aniericiu 
It appears fi’oin the Report of tlie Select Committee of tlie 
Session oi 1R17'|', on this subject, that there were then seven¬ 
teen large steam-boats in constant einployment on the Ameri¬ 
can rivers, besides ferry'-boats:[; a list oi steam-boats has been 
puhH^cd by’ Mr. Robinson, lliat slums that on the Mississijipl 
alone, tlie tonnage of those in work at jircsent, amounts tfi 
7,259 ton.s, and of tluise building to 5,995 Ions. There arc 
now’, in all, about 300 steain-boals in use in America. 

Mr. Bell coniinued to turn his talents to the improving of 
steam apparatus, and its application in various inaiiufiictures 
about Gla^ow’; and in 1811 eon.strueted tlie Comet steam¬ 
boat, of tw’cnty-five tons, w itli an engine of four-horse power, 
to navigate the Cly de betw'eeii Glasgow' and the Helensburgh 
Baths, established by liim on an extensive scale. The success 
of this experiment led to the constructing of several steam¬ 
boats, by other persons, of larger dimensions and with greater 
steaming pow er: these having superseded Mr. Bi ll’s small boat 
in the Clyde, it was cnlargetl, and oslablished as a regular 
packet ■ between Glasgow and the w’esteni end of the Cale¬ 
donian canal at Fort W’^iliiam, by’ way ol’ the Crinan canal in 
Argyle.sbire. Mr. Bell about the same time constructed the 
Stirling Castle steam-boat, and cnijiloyed her on the river 
Forth, between Lcitli and Stirling; he allerw’ards took her to 
Inverness, where she has been lor two years jilying between 
that town and I'urt Augustus, going seven miles by the Cale¬ 
donian canal, and twei-ty-three miles along Loch IS'ess. Many 
otlier boats were successfully establislied about this time on 

♦ See Mr. Watt’s L-tter, j>. 210 of the Evidence annexed to the Report. 

f Sec Evidence of .Mr. Soth Hunt. . --jJ: See Partington, p. 07. 
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the Forth and Clyde, and sev'eral on the rivers Tay, Thames, 
Mersey and Humber, and between Southampton and the Isle 
of Wight; but it was not till the year 1818 that a steam-boat 
was made use of to perlbrm regular voyages at-sea. In this 
vear the Rob Roy, of ninety tons, built by Mr. Denny of 
i)urabarton, and with an engine of thirty-horse power made 
by Mr. Napier of Glasgow, [died regularly between Greenock 
and Bel last, and proved the practicability of extending the ‘ 
use of the steam-engine to sea navigation. In the year 1819, 
the Talbot, of 150 tons, built by Messrs. Wood, with two 
thirty-horse engines made by Mr. Napier, plied daily between 
Holt^head and Dublin, throughout the wiiole summer and 
autumn, and successfully encountered many severe gales. In 
tlie year 1820, the Ivanhoe, of 170 tons, built by Mr. J. Scott, 
with two thirty-horse engines made by Mr. Napier, was esto-. 
blished on the same station; and in 1821, the Postmasters 
General introduced steam-boats at Hoij’head and Dover fmr 
the conveyance of the mails. During these three last years, 
the Belfast, Robert Bruce, Waterkn), Eclipse, Superb, Ma¬ 
jestic, and Cambria were cou'^tructed, of large tonnage, and 
with engines of great power, for conveying passengers b^vlrecn 
Greenock and Belfast ai.fl LivcrjKjol: between LiverpotSl and 
Dublin; and between l-iv^rpool and Bngiltin Flintsliire. All 
tliese vessels, except the Cambria and Bellast, were constructed 
in the Clyde. In the year 1821, the City of Edinburgh and 
Mountaineer were established to go between London and 
Leitli; and, in the present year, there have already been fitted 
for sea the St. Patrick and St. George, at Liverpodl; the James 
Watt, for the Leith and London station; the Swift, to go be¬ 
tween Brighton anti Die}>}ie; tlie Sovereign and Union, be¬ 
tween Dover and Calais; and the Lord ]\Ieiville, to go re¬ 
gularly between London Bridge and Calais twelve more are 
in hainl, and will be conipletetl this summer. Ferrj'-boats 

{ iropelled by steam, sufficiently commodious to carry carriages, 
lorst's and cuttle, have been established w'ith great public utility 
on the Tay between Dundee and Fifesliire; at the Queen’s 
Ferry, in ScotlantI; on the Severn, the Mersey and the Hum¬ 
ber, and at other ierrics. 

In the Appendix there is a list wliicli lias been made by 
IVIr. Field, of all the steam-boats which have been built in the 
United Kingdom, showing their tonnagef and the power of their 

* Sec Ajjp. p. 198 for tlic tonnage and power of all these vessels, and for 
the names oi* the builders and encine-iuakei '*. 

■}■ The tonnage of steam-vessels in this lleport and in the table in the Ap¬ 
pendix, No. 1, is stated aeeording to the eustomary method of ealcidating it 
in other vessels.—waj- t>f calculating the tonnage of steam-boats is spe- 
eialb regulated bv .^9 Geo. 111! e. 5. 
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engitte^; the names of the builders and of the engine-makers; 
the date of their being launched, and also the station where 
they ply; from this list it appears, that in the space of a very 
few years the public have been accommodated, in ail direc¬ 
tions, with this safe, rapid and occonomical mode of convey¬ 
ance. 

The experience of wliat steam-boats have performed, is fully 
sufficient to place beyond all doubt their safety even in tlie 
most tempestuous weather. The Rob Roy plied two winters 
between Greenock and Belfast, and last winter between Dover 
and Calais; the Eclipse plied the whole of last w inter between 
Glasgow and Belfast, and the Cambria between Liverpool and 
Bagilt; a steam-boat has plied I'egularly, through all seasons, 
beiWi^n New York, the Huvannan and New Orleans; all the 
otheit- steam-boats which have been used at sea have been ex- 
^shd to numerous severe gales. But the trial which tlic 
Holyhead steam-boats w'cnt through during the last tempes¬ 
tuous winter, from the nature of the service rec a ring tfjcm 
to go to sea at a fixed hour every day, proves that sa’am-boats, 
when properly' constructeil, arc able to go to sea wlien sailing 
vessels could not, and that in some respects they possess, in 
very bad weather, advantages over sailing vessels. The fol¬ 
lowing exti'acts from the oviderioe of ( aptaiii Rogers are quite 
conclusive .as to the pow'cr and safety of steam-boats at sea. 

“ Q. Have you had full trial ol’thc stcam-packcts, with re¬ 
spect to gales of w iiul ?—A. Y' s, in every way. 1 crossed in 
tlie Meteor, on the 5th of Februata’, in the heaviest sea 1 have 
seen during eight years I have been on the station.—Q. Have 
the steam-packets sailed regularly during the whole w'inter ? 
— A., Except a very few days; I have sc'en tliem go several 
times when sailing packets could not.—Q. Have you ibund 
tliat the steam-packets built under the insjKCtion t)f the Navy 
Board arc as sale as any vessel you ever navigated ?—A. Cer¬ 
tainly.—Q. Is there any tlanger, in your opinitm, to be ajv 
prehended from them as steam-vessels?—A. No.—Q. Are 
you of opinion, that in the event of the engine failing, with the 
assistance of sails and the anchor you may keep ii packet in 
perfect safety?—A. There is no iloubt of it; by }>iitting two 
cables together, w'hich she has on board, she w'ould ride out 
any gale in the chantml as easy as a glove.—Q. Are the Com¬ 
mittee to understand your opinion to be, that in any weather, 
however severe, the steam-boats will stand (hut weather as well 
as any sail-boat ?—A. YTs, in any wdnd; the more wind the 
better for the steam-boats; that is where they show their su¬ 
periority.—Q. In the heaviest gale that could blow', you would 
rather be in a steam-packet than a sailing-packet?—A. Yes; 
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that iSi in a vessel of our construction*—Q. Have you found, 
in blowing weather, that the vessel works at all, either inside 
or out ?—A. No, not at all; 1 <lo not see it in the least, not a 
single thing, she is as solid as a wall.—Q. Was the last win¬ 
ter a worse winter than usual ?—A. I have heard it said that 
it has been the worst winter for fifly years; Lloyd’s have paid 
more this winter than ever they did.—Q. Can you carry one 
boat on eacii quarter ?—A. We can carry two, but all that is 
lumber; we never think of being drowned or burnt now'.” In 
another place Captain Rogers says, “ I never read a novel be- 
lore I w'as on board a steani-jiackct, and I go down now fre¬ 
quently and rend for an hour or two.” 

The tbllowhig extracts from the answers of the other Holy- 
Jheail cajitains, corroborate the evidence of C'aptaiii llog^s. 
Captain Gotklard su}'s, ^ Tlieto vessels by their pcrforinihg^ 
through the past winter, liave exceeded tlie most sanguine eac** 
pectations; and certainly have made passages across tJie Chan¬ 
nel, when the sailing-packets would have found extreme difii- 
culty to have accojn])lished them; and in so sliort a period of 
time as places their jicrfonnanee heyond the necessity of com¬ 
parison to o«tabii..h their great superiority.”—Captain Skinner 
says, “ 1 am of oj.ioioa, a steaiu-jiacket of about 180 tons 
burdicn, form siniiiar to hat ol il:e iMeteor, v^illi a little finer 
entrance aod stnngth oi buil;!! ig, with masts and sails the 


same, would be the best; a •• i i>.‘tha>. ciescription would be 
able to make a voyage, uas lit wcallier for auy otlier 

vessel to ]>ut to sea.”—Captain Denies says, “ llie two vessels 
on this station have answeie.d woiulerfully well.” 

The testimonv of the ikilyhcad ctanmanders is not only ex- 
tremely important, in consequence of the exjuTicnce they have 
had of the pertiirmance of the steain*}aickcts during the last 
w inter, but also because it is to bi‘ vecoUectnl, that even after 
the 'i’albol and Ivaniuie had been on the station, it was their 
opinion lliat no vessel cifuld ) erfonn the w inter sendee with 
salcty but sailing-cutlerN, sueh as llie old 1 lolyhead packets. 
This o])iuion it was natural they should entertain, knowing so 
W'cll as they <lid. the hcayv seas and de sperate gales which fre- 
qiiently jmwail lor weeks togetlicr in the Irisli Cliaimel. But 
the trial of last winU r haying now brought them to acknow- 
ledge a cliange of opinion, this circumstance does every thing 
that by possibility could be wanting to establish, upon the best 
authority, the saibiv and superiority of steam-boats for this 


service. 


Notwithstanding tlie great number of steam-boats which 
have been constantly in use, in dificrent parts of the kingdom, 
during the last ton years, very lew accidents have occurred, ami 
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tliese few were chi^y owing to the novelty of the experiment: 
so many precautions are now taken that there is no reason to 
apprehend the recurrence of any serious accidents. The ge¬ 
neral use of low pressure boilers made of wrought iron or 
copper has removed tlie possibility of accidents from their 
bursting. If one of these boilers gives way, the materials do 
not fly, but arc rent asunder. Tnis part of tlie subject was 
very liilly investigated by the Select Committee on Steam Na¬ 
vigation in 1817; and the evidence given before that Com¬ 
mittee contains every thing that is necessary to remove all 
i^prehensions of danger from the bursting of low pressure 
boilers. In respect to the furnaces, they are so constructed 
liMUi'.there is no danger from fire, because there is water all 
hem. Mr. James Brown says, “ I hardly think it pos¬ 
that fire can take place, because the furnaces,are com¬ 
edy surrounded with five inches of water round evei^ part.” 
The coals are kept in iron cases so as to prevent all commu¬ 
nication with the fires; and if, in addition to these precautions, 
vessels are supplied with extinguishing fire-engines, there is 
no danger of accidents from fire. It has been suggested, that 
steam-vessels are not provided witli a suflicieiit number of 
boats, and that an Act t)f Parliament should be passed to re¬ 
quire every vessel to carry a certain nmiiber, according to her 
tonnage: but your Committee, after the fullest consideration, 
are strongly of opinion that the policy of avoiding to do any 
thing that could by possibility check the spirit of improvement 
whidi now is so ]irevalent, and which promises such great ad¬ 
vantages to the public, is that \rhich ought to be followed. It 
is to oe remembered, that the expense of fitting out steam- 
vessels is very heavy, and that proper experiments of new in¬ 
ventions cannot be made but with the risk of incurring consi¬ 
derable loss; and as nothing w'ould check the zeal of those 
who are disposed to make such experiments so certainly as the 
meddling of officers exercising the powers of a regulating Act 
of Parliament, nothing c<>uld i)C more baneful than the inter¬ 
ference of the Ijegislnture with this new branch of science. 
The Ballast Office of Dublin brought a bill bella’e the House 
of Cominons last year, for tlie jmrpose of appointing inspectors 
over the Liverjiool and Dublin j)ackets; but the chief secretary 
of* Ireland, Mr. Grant, very judiciously put a stop to its pro¬ 
gress. Individual security in steam-boats will always be suf¬ 
ficiently provided for, by the interest of the ]iroprietors con¬ 
stantly contributing to lend them to do all those things which 
will best obtain the custom of the jmblic. Comj)etition in this 
case, as in all others, will more cfl'eetiially establish those pr€»- 
caulions which are right to be ti|kcp, than the best devised re- 
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gulatipns of an Act of Parliament. But at the came time that 
your Committee decline to recommend any legislative control, 
they are decidedly of opinion tliat the owners of steam-vessels 
who omit to provide a sufilicient number of boats, to secure the 
safety of their passengers, in case of any sudden accident, are 
guilty of gi-eat neglect, and not deserving of tlie countenance 
and sujjport of the public. Besides this precaution, in respect 
to boats, tliere ought to be on board every steam-boat, for the 
perusal of the passengers, a certificate of some experienced en¬ 
gineer, to testily the strengtli of the boilers; the sufficiency of 
the valves; the safety of the furnaces, and the general good 
condition of the vessel and machinery. 

The s})eed and regularity with which steam-boats perfij^Utt^ 
their voyages, are the next point worthy of being brought uapr- 
tlie notice of the House. > 

The average length of the voyages of the Holyhead packeH^ 
from the 1st of June 1821 to the 1st of June 1822, has beeii 
about seven hours and a half; the average of the sailing-packets 
was fifteen Iu)urs. Captain Percy, who commands the Hmro 
London and Margate packet, says, “We generally make the 
passage in seven hours and a halli the distance being eighty- 
ibur miles.” Mr. James Brown says, “ the Edinburgh Castle 
has gone from l^ondoii to Leith in lifty-eight hours, a distance 
of 4*50 miles; but that the James Watt is a faster vessel, her 
speed being ten miles an hour througli still w'ater, inde- 
pcruleut of wind and title.” Mr. Traill states, that the Ma¬ 
jestic has performed the voyai?e from Greenock to Liverpool, 
a distance of 240 miles, in twenty-two hours; and that tlie St. 
Patrick came from Dublin to Livcr})uol, 130 miles, in tliirteen 
hours and a half^ against a stiff breeze from die east. The 
Lord Melville goes from l^ondon Bridge to Calais in eleven 
or twelve hours. 'I'his great speed with which the voyages are 
made by steam-boats, adds considerably to their superiority 
over other vessels in point of safety; for in die same degi’ee 
that the time occupied in performing a voyage is diminished, 
so is the risk of danger also to wliich passengers are exposed. 

It is now evident that the failure of all the early attempts to 
apply steam to sea bouts, was owing to their being built too 
square; to their want of streiigdi, and to the want of a suffi¬ 
cient quantity of steaming power. According as boats have 
been built with a form planned on better sailing principles, 
w'ith greater sU'ength of timber, and with engines of increased 
power, the progress of tlieir success has exactly corresponded 
with diese improvements. 

On referring to die list of steam-boats in the Appendix, the 
Talbot and Ivanlioe on the Holyhead stadon, and the Belfast, 
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Eclipse, Superb, and Majestic cm the Greenock and Liver¬ 
pool passa^, will be found to be the first strong and p(rti?6rful 
boats which were built, and they were the first that completely 
succeeded. The strength and power of ihe Holyhead packets 
are clearly the clause of their success; and the still greater 
power which has been given to eacli of the new boa|s, tlie 
St. Patrick and St. (Teorge, lately built at Tnverpool, mirnely, 
of two fift^'-five-horse engines, promises to make tliem superior 
to any of their predecc:ssors. 

Your Committee having thus briefly given a general de¬ 
scription of the rise and progress of steam navigation, will now 
proceed to make such observations, as the information they 
*4^ve obtained seems to Justify, upon tlu* more scientific part 
oP'^e subject; and in doing this, they will divide it under 
{qm heads;—1st. The form of the vessel;—2d. Her strength; 
-^3d. Tlie maeliinei-y;—4lh. Sails. 

1. Ft>rm of Vessel. 

CapUiin Rogers says, “ In building a steam-boat she ought 
to have a fine entrance, and her bow to dear offi not to shove 
any water before her; she shoulil have a good line of bearing, 
and her transom pretty square, and not too liigli; the transom 
being square anti low', ami line under, so as to give lier a right 
line of bearing, will sU)j> her jntching atul rolling, and make 
her easy on the sea, aiul add to her siJoetL”—CapUiin Town- 
ley, who has been coinmamllng stciim-boats, since 1819, be¬ 
tween Dublin and Li\ ei'jiool, says, “• As to form, a steam-vessel 
should have au extreme fine entrance below', rise well ft»rward, 
and flam ofli so as to let lier fill! easy into the seii, and throw 
it off when steaming head to tvind; she should have but little 
rise of floor, so as to be pretty' flat untler the engines, and run 
off as clean as possible abaft: I approve of giving tliem a good 
deal eff rake forward.”—Captain ,1. llaniUton, of the Arrow 
Post Office Dover packet, recommends for wet liarbours “ a 
vessel with a rising flmn* about three inches hollow, to prevent 
her rolling; fair and casy'^ curved w'ater-linc.s; the stem to rake 
well, which makes her easy, going head to sea; the stern post 
to stand square to the keel, and to flraw' from seven feet nine 
inches to eight feet water.”—Mr. John Scott, ship-builder at 
Greenock, says, “ 1 have continueil to make the fore body of iny 
vessels verv fine, w ith a good entry, wJiieli I have ahvavs found 
made the vessel sail faster, and easier impelled.”—Messrs. 
Maudslay’^ and Field say', “ The form of’ a stcaim-vesseJ under 
water should be that of the fastest schooner, bold at tlie bows, 
the whole vessel rising but little out of tlic water ; the spon- 
dngs, or projecting work on tl,»e sides, added to the proper 
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body of the vessel) and risbg from the ^vateivline at an angle 
no where exceeding forty degrees &oin die perpendicular of 
the side; the bulw'arks, w'heel-cases, and alf the exterior of 
the vessel, smooth and tree fi’om projections that would hold 
the wind.”—Messrs. J. and C. Wood say, “ ^Oie vessel should 
be f^miied with a fine entrance and rmi; sharp raking bow 
both below and above; a broad transom not too high placed; 
a good rise in the floor, limited by the draught of water and 
the occasion of taking the ground.” 


JI. Strength of the P'essel. 


The rcgularitj", speed and safety with which the Holyhead, 
steam-boats crossed tiie Irish Channel, throughout the who^|Pf 
last winter, are the best etidence of the vast inipormtA^^ 
great strength in the construction of this description of 
Captain Rogers says, that lie would rather be in a steam-bicw^*’ 
hi the heaviest gale that could blow, than in a sailing packet, 
if constructed like the Hol yhead steam-boats; and it is evident, 
from his whole testiiuony, that the great confidence he places 
in liicm is on account of their jirodigious^trengtli. He says, 
“ Their strength is owing to their being ifilled up solid to the 
floor head; to tlie timbers being })ut together and tliagmally 
fastened on Sir Robert Sepjiings’s plan; to their being caulked 
inside and out, having no tree nails, but bolted, and copper 
fastened; the bolts being driven m a ring clinched at liotli 
ends.” 


Sir Robert Seppings, in his answers to the printed queries 
of the Committee respecting tJie proper strength <,'f a steam- 
Ixiat, says, “ In jioint of strength, 1 consider that the jirinciple 
introduced into the Sovereign and Meteor (Holyhead packets) 
should be generally adoplotl in all steam-vessels; and in fact 
in all otlier vessels, but ])articularly in those of the jiacket class; 
as it gives safety in the event of the loss of the keel, and also 
a proportion of the jilank of the bottom: either of which would 
be tlu; destruction of a vessel constructed on the common prin¬ 


ciple.” Sir Robert Seppings having delivered, with his an¬ 
swers to the printed qtjerics, a descrijttion of his mode of 
building ships, accomitunied witli drawitigs to explain it, your 
Committee have inserted them in tlie Appendix to tliis 
Report, in order to give as much jmblicily its possible to his 
valuable invention.—Messrs. Maudslay and Field sii}', “ The 
straining of a vessel at sea has IVecjuently broken some parts of 
the inachinery; but in a vessel well adajtted for the open sea, 
her great strength should he a security against accident from this 
cause; the vt;ssol should be exceedingh' strong.” —Mr. J. Cook, 
ofdlasgovv, recommends that a steam-vessel of 180 tons should 
Vol. 60. No. 202. .lug. Q be 
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bte built with a scantling for a sailing-vessel of twice that ton¬ 
nage.—Mr. Epger Fisher says, “ There has been, in my opi¬ 
nion, a great improvement m^e in the strength of steam-vess«s 
built here (Liverpool) lately; that is, by carrying the frame 
timbers up so as to form the projection of the sides, and then 
regularly plunked up solid as any^ odier part of the vessel, by 
which means they are much safer.”—Mr. Brunei, when asked 
whether he would recommend a steam-boat to be built much 
stronger than usual for sailing-vessels ? gave die Committee 
to understand, that great weight would be injurious, by lessen¬ 
ing die buoyancy oi the vessel; but Captain Rogers’s evidence 
corroborates the opinions of die other witnesses, and seems to 
that this inconvenience does not follow:—“ Q. Have you 
fo^d diose two vessels (the Holyhead steam-boats) equally 
h^tiiyant with any other you have sailed in?—A. Yes.— 
Has the great weight ot' their timbers, and other materials, 
diminished their speed ?—A. No; 1 think it rather gives them 
speed against a sea.—Q. Then the inconvenience anticijiated 
from the inode of constructing these vessels has not taken place? 
—A. No; it has .not.”—Mr. George Henry Freeling says, 

I have attempted to gfiin some irdbrmalion about every 
steam-vessel which has been built; and I am convinced these 
vessels (die Holyhead packets) will do what lui other vessels 
can do,—they will go to sea in weather wlicn nothing else can; 
I attribute that not only to the nuicliuiery, but to die great 
weight of die hull; a lighter vessel in a heavy sea would be 
checked; but these vessels have from their weight a momen¬ 
tum so great that it carries them on w'hen a lighter vessel 
would be checked; the weight acts as a fly-wiiccl.”—“ I liave 
the authority of Mr. Lang of the Navy Board for stating that, 
with the exception of tlu; l^iscovery ships, there are no vessels 
so strong.” 

III. Mach ifieiy. 

The steam-engine, cmjiloycd (;u board ships, is as yet a 
much less perfect machine than w'lien it is used tin land; the 
height of the cylinder is nearly 56ne half less; the jiower is 
thereby cramped by short strokes, which are incalculably bad. 
In this way there i.s a great loss of jiow’er, as the xns inerlice is 
to be overcome on every stroke; more frequent alternations 
are necessary of tlie beam, the piston and die valves, which 
occasion more wear, and more friction than w’here the cylin¬ 
ders are made longer. There i.s also a considerable loss of 
pow'cr in converting the alternate motion of the }iiston into 
the rotary motion of the paddles. 

The engines, as now used at sea, w'ant some contrivance 
to enable them to bear with the irregularity of the pressure oil 

them: 
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them *; sometimes tliere is a vast excess, sometimes a 
ciency, and sometimes a total absence of the resisting medium. 

These irregularities throw the ungoverned and almost irri^ 
sistible povj^er of the steam-engine into those convulsive starts 
that meet no other controlling check but die arm of the crank, 
from which it recoils widi increased energy to die opposite 
side, occasioning thereby those ilestructive shocks, those alter¬ 
nate strains and wrenchiiigs, which a Ircquent recurrence must 
render fatal to the cranks and to the shai'ts, besides odier pai ts 
of the machinery.” To remedy these defects by such com¬ 
binations of machinery as may enable the engine to adapt and 
accommodate itselfspontaneously to ail llic exigencies incident 
to its peculiar service, is one of the cliief olijects which 
attract the attention of engineers. 

I'hc great size of the boilei as now made, is vciy 
vantageoiis. They occupy a very inconvenient portion of me 
space within a vessel. 

The method of fixing die paddles is a ver}' defective part of 
the machinery: the oblique action of hi entering and 

dejiarling from tlie water, produces tremulous jarring 
w'hicli serves to loosen tlie seams and the bolting of the knees 
and beams of the vessel; it also occasions a vei’y great loss of 
the steaming power. 

In respect to die degree of strcnglh proper to be given to 
die macliiucry, almost all the engineers, who have been ex¬ 
amined, concur in the opinion tliat it ought to be very consi¬ 
derable. Messrs. Wood say, “ All the connecting machinery 
should be twice die strength for orilinary work on shore.” 
Mr. Donkin says, that every part of the engine should be made 
at least of three times die strength, which, by estimation, 
would be reijuired for any I’orce to which it might be exposed. 
“ Accidents,” he observes, are most likely to happen at a 
time when the suspension of the power oi‘ the engine would be 
most fatal.” 

W'rought-iron is strongly recommended to be used in place 
of cast-iron; and though some of the witnesses have expressed 
doubts of the practicability of making large shafts of wrought- 
iroii, Mr. Donkin docs not hesitate to say, that “ diey can al¬ 
ways be got quite perfect, if a sufficient price is given for 
them.” 

As so much of the safety of the vessel depends upon the 
workmanshi]> of the materials, they should be proved before 
they ai'e used, by a projier proving engine for trying dieir 
strength, as well % a force acting in a twisting direction, as 
by a strain in the direction of dieir length. 

* Mr. Brunei’s evidence, pp. I7i», 176. 

. : Q 2 


men 



Report of the House of Commons 07i Steam-Boats, 

When Mr. James Brown was asked by the Committee^ “ Is 
an engine liable to that extraordinary pressure upon it, under 
particular circumstances, that it is better to have some part 
of it that would give way ?” replied, “I should think so.”— 
Mr. G. H. Freefing says, “ There must he some part of the 
engine left to give way in case of any emergency, which is bet¬ 
ter than desti’oying the cylinder.”—But Mr. Timothy Bramah, 
Mr# Donkin and Mr. Field, say, that “ the engine should be 
made so strong, that it may be brought to rest without the 
fracture of any of its parts, in case it met w-ith a resistance 
that would require its ultimate power. They mention instances 
that have come under their own personal observation, of en¬ 
gines having, in this way, stopiDcd with no other ellect than 
tn^^of the steam forcing open me safety valve and going off. 

It may be collected from the evidence, that the greater part 
of the breakages which have occurred of different parts of the 
machinery in steam-boats, has been owing to the negligence of 
the engine-keepers: starting the engine witliont clearing off 
the water which is formed on the top of the piston, fnim con¬ 
densed steam, is one^ause of IVactures; «>ther accidents have 
arisen from suffering the bearings Lq)on whiclohe shafts work, 
and the links connecting the piston with the brain, t(j get loose; 
and in some cases from making them s<i tight, that the bearings 
heat; and also from not attending careiidly to the steam-valve 
when the vessel is exposed to a heavy sea.—Mr. Watt says, 
“ With the experience nt)w obtained, we make no doubt but 
that we shall be able to construct nmclnncry less liable to ac¬ 
cident; but much must always depend up(»n the vigilance and 
experience of the men who work the engines.—Mr. James 
Brown being asked what were the causes of accidents to the 
machinery, replied, “ They depended more on the engine- 
keqiers than any thing else.” 

Mr. Donkin savs, “ 1 have reason to believe that some of 

t/ ' ^ 

the steam-boat eojiipanies have suffered severely Irom a want 
of regular professional inspection;” ami being asked, “Do you 
conceive that die injury to engines-from neglect is greater than 
the injury arising from die actual working of them ?” replied, 
^ “ Yes, I do;” and being further asked, “ lias that been a 
ccMistant defect in the managcintMil of steam-boats nji to this 
period?” replied, “Yes, 1 conceive so.” 

AMI^c evidence is so decidedly in favour of making boilers 
of copper, dial it is necessary only generally to refer to iu 
Messrs. Fentoji and Murray, of Leeds, say, “ The boiler 
ought to be what we call a combiiieti boiler, viz. three distinct 
boners put together to form one boiler, with the fire passing 
three times through each, and so constructed as to be taken 
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tip aiui down a hatchway without pulling up or destroying the 
decks.” 

Mr. Donkin and Mr. T. Bramah are of opinion that aU 
boilers are now made too large, and that the same (juantity of 
steaming power might be obtained with a smaller body of 
w'ater, il the surlace of the boiler exposed to the fire was sufii- 
cieiitly large. 

All the w'itnesses agree in opinion as to the necessity of 
keeping the machinery as low as possible in the vessel: Mr,Watt 
says, “ This will diminisli the toj) weight, make the vessel more 
steady at sea, improve the action of the machinery, and add to 
the safety of the vessel.”— Messrs. Maudslay and Field say, 
“ The best arrangement of the machinery, and in 
gineers are most agreed, is to place the boiler or boilers a few 
feet abaft the centre of buoyancy of the vessel; tlie two eng^es 
on each side, a few feet llirward of this point; and the coals 
on the centre of buoyancy: this arrangement brings the fuel, 
which is constantly variable, on a ])oinl that will not aft^t the 
trim of the vessel; it also brings the wlicelsliuft, which is at 
tlie foremost end of the engine, to its beSl'po.sition as regards 
the length of the vessel, viz. at about one-third from the head: 
the weight of tiidl^oiler. engine and coal, is thus spread pretty 
e(|uaily over the space allotted lor them, and partial and intense 
weight on any one part is tlms avoiileil.” 

Several ol' the witnesses Jiaving mentioned the injurious ef« 
fects of sca-waler upon the boilers, your Committee examined 
Mr. Micliael I'^iraday, who acts as cheniiciil assistant to 
Mr. Braude al the Ilo3'al Institution, concerning the chemical 
properties of sea-water. i^Ir. Faraday’s evidence explains tJie 
temperature anil degree of saturation of the Avater in the boilers 
at w’hich various salts are deposited, and by what process the me¬ 
tals of AA'hieh the boilers ai’e made, are injured. It appears that 
the greatest care is retjuisite on the part of the engine-keepei's 
to prevent tlie w’ater iii the boilers from being so much satu¬ 
rated as to occasion the deposition of the salts. When tliis 
takes place, these salts corrode the metal, and destroy a por¬ 
tion of il, and form crusts over the internal surface of the 
boilers, Avhich having bad conducting powers as re^aixls heat, 
diminish the quantity of the steam, and cause tlie fire to burn 
the boilers imd the flues. 

Mr. Faraday explains, that the injury done to iron boilers 
by tlie deposition of salts, is much greater tlian the injury which 
is done to copper boilers;—^aii additional and a very strong 
reason for using the latter. 

Messrs. Maudslay and Field state, that the fire-places and 
boilers are frequently burned and injured from tlie incrusta¬ 
tions 
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iidns m^e by deposited salts in the boUers, through neglect 
to ^Hilge the water and clean the boilers; and Mr. Donkin 
$»ys he has known gi*eat inconvenience from- the same cause. 
'In one instance, going to Margate, one out of three boilers in 
the vessel produced very little steam, in consequence of the 
incrustations on the bottom, a circumstance that w'os di$co> 
vered by its requiring very little water to be introduced into it. 
Mr, Donkin further says, that ho know's only of tw'o methods 
by which the deposition of salt can be prevented. “ In the 
Regent steam-1 )t>at, they employed a method very sucecssfulljs 
that of pumping hot water through the boiler, mid allowing a 
certain quantity constantly to be diseliarged from it into the 
sea; by tiiese intans the wate^^s always kept in a sulKcienlly 
diiuteci state; so as to preventi^iecoming saturated witli salt, 
and conse<|uently none eoultl he dcjiosited. No oth^ incon¬ 
venient elTect wa;; produced than a greater consumption of 
foel. The otlier mode is the common and oniinary one of 
taking out the wholt; of the water when the vessel arrives at 
the place of destination, and if there is any deposit of siiit, 
taking that out also;” 

In consequence of the injury which sca-T^er docs to iron, 
Mr. Cooke recomuiends that tlic air-pump,IHlekets, rods and 
valves, sliuiild be made e.f copper or brass. 

It is necessary that great care slunild be taken in selecting 
coals to be used in steam-boats; tlicv camht to burn free and 
become complete w'bite asbe-:, w ithout caking on tlie fire bars. 
Mr, Brown says, tluit in the first jiassage he went in the 
City of Edinburgh to l.eilii, they w ere oliligeil to clear the 
fire every four hours; bat having g<jt a better description of 
coals at Leith, called llalbealh Main, they went, in coming 
back, sixteen hours without clearing the grates.”—Mr. Donkin 
says, “ I think the coals ought to be particularly attended to; 
first,' the kind of coals, and secondly, to avoid taking small 
coals, so long as the common fire-places arc used; small coals 
occasion great waste; aiul all coals employed for steam-boats 
ought to be screened Tlierc is another reason why atten¬ 
tion should be paid to the selecting and managing of the coals, 
azising from their tendency to fire spontaneously, if put to¬ 
gether in large quantities in a damp state, and then exposed 
to the heat of a steam-boat. 

It will be seen by the evidence, that tlie consumption of fuel 
differs very much, according to the various plans on which the 
engines are constructed, even wdiere the steaming pow'er is the 

same. 


♦ See Evidence of Mr. Donkin, p. 172, and of Mr. Faraday, p. 190. . 
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In adaptiiig the quantity w steaming power to vessels, 
ject, as yet, seems to have been to obtain a great degree of spbed 
in smooth water. But this principle, in respect to sea vessei%^ 
is clearly an erroneous one; tor the proper object is not so 
much having great speed through smootlt water, as a certam 
progress, even at a very moderate rate, agmnst a head sea in 
a heavy gale of wind. 

The quantity of power sufficient to accomplish this is that 
quantity whicli should be applied to every sea boat, if her size 
and draught of water will admit of it Mr. Donkin says, 
“ From the observations I have made in most vessels, I have 
found them to have too little power for tlie size of the vessels:’* 
he recommends that the engines should be made ctmsulerably 
larger than necessary for giviriglhe vessel the required velocity 
in still v^tcr: he says, “ There is no other disadvanti^ from 
increasing the power of an engine than the room it requires 
and the expense; but to counterbalance these, there is an ad¬ 
vantage in not being obliged, at all times, to work the engine 
up to the extent of its full power; less fuel would be consumed, 
and the engine would be less likely to go Olit of order.” 

Mr. T. Brams^^ 3 ^s, “ You cannot have too much power; in¬ 
deed it is aiwayi^m advantage to have as much ]>ower as can be 
obtained.”—Messrs. Maudslay and Field sa>^ “With regard to 
tlie quantity of power proj^cr to put into a sea-vcssel, the only 
limit should be tlie weia’lit of the ciimiie and fuel the vessd 
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will carry ami contain; no vessel ever hail too much power, 
even in still water, much less wiien contending against a heavy 
head wind.’’ “ Two engines,” thej' go on to saj', “ of half 
the power each, are more manageable, and jiossess many ad¬ 
vantages over one of the whole jiower; they })roduce a per¬ 
fectly uniltinu rotation in the wheels, and are not subject, like 
single engiiu;s, to be stopped on the centre in heavy seas; and 
in case of injury to one engine, the other is available.” 

It apjjears from Mr. Brown’s ei idenco, that two fifty-horse 
engines will weigh from 20 to 25 tons more than two foity- 
horse engines; the weight of the latter, with coal and water 
comjjlete, being 100 tons. The ailditional expense would be 
about 1000/.; ihe expense of two forty-horse, engines being 
about 6000/. According theri'l'ore to the opinions already 
stated, w'hen a vcs.scl will contain two fiiiy-liorse engines, U 
will be decidedly better to have tJieni of this power than two 
of forty-horse jiowit. 

Notwitlistanding the great and rapid progress which steam- 
navigation has made, it is still considered by tlie ablest engi¬ 
neers to be only in its infancy; experience suggests, in every 
new vessel and engine, some im})rovemcnt to be made, or some 

defects 
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<]efects to Ikj removed. The luimerous companies tliat have 
been formed in so many parts of the United Kingdom, have 
established an ekteiit of conipetilion whicli necessarily excites 
all the science of the country, to seize on every opportunity 
•of making every thing better than it has been made before; 
^d as tlie conlidencc of the public in steam-boats leads to the 
general use of them, there is that fair reward for enterprising 
undertakings which will effectually sustain the geiieral s})irit 
which prevails amongst all the most scientific engineers, sea¬ 
men and shijvbuilders, to invent further impi ovements. 

It appears from the evidence, that attempts are now making 
by very ingenious individuals to remove some of those defects, 
which have beeifUescribeil to to the engines now in use. 

Mr. Bruped is engageil on for making the enmiie more 

compact and more sim|)Je, and at the same time stro^^r; and 
to enable it, by certain mechanical combinations, to adapt and 
accommodate itself to all the exigencies and to all the pertur¬ 
bations incident to its peculiar services. 

Mr. Galloway and Mr. Terkins feel confident tliat hlgli 
pressure boilers- may be s(» contrived as to be used w itli the 
greatest advantage. Mr. i’erkins, in his iii^vers to the cir¬ 
cular queries, gives such strong evidence iff^avour of them, 
from the actual use of them in 1 50 Americiin steam-boats, as 
to go far towards removing the prevailing objt'ctions to them. 

Mr. Donkin is of opinion that a rotary furnace, on Mr. 
Brunton’s principle, may be a])plie<l to steam-vessels. This 
would be so very valuable an improvement, that your Com¬ 
mittee beg the attention of the Jlouse tt) Mr. Donkin’s evidence 
on the subject: “Q. Are you of ojiinion tliat this a()paratus may 
be ajTplied to engines on hoard shi]>s ?—A. Yes, 1 think, with 
very great advantage; it })robably would rccjuire a little varia¬ 
tion in its construction.—Q. What are the general advantages 
of this plan ?—A. The general advantages are tccononiy of 
fuel and lalmur, and greater safety to vessels.—Q. In what 
way do you consider it would contribute to greater safety ?— 
A. Because it prevents the continual operation of feeding the 
fire by hand, which requires the fire-diKirs lo be opened every 
five or ten minutes; and the frc(|ue.nt stirring of tlie fire occa¬ 
sions a great deal of the ignited coals to 1‘all through the grate 
and upon the floor, Mhereas in this apjiaratus the coals are 
supplied by the macliinc itsellj the fire-dtiors need not be 
opened except about twice or three times a day.— Q. Does the 
fire produced by this apjjaratus act more regiilariy or jiowcr- 
fully tlian the lire supplied in the ordinary way ?—A. Yes, it 
does; small portions of coals are introdiu'ed on a revolving 
fire-]dace at certain interval, so that the fire is regularly sup- 
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plied; the combustion goes on eiitb-ely at the surface, and th« 
incombustible matter, such as the vil rilled of the coal 
and the ashes, settle down upon the bars, uiul protect them 
from the action of tlie lire.” Your C^oumiittee have inserted 
in the A})pendix to this ileport tJje evidence given by Mr. Brun- 
ton, concerning these furiutces, before the Select Committee 
on steam-engines, of the session 1820. 

Mr. Oldimin, of tJie Bank of Ireland, has invented a plan 
of revolving paddles, to avoid the delects of the fixed paddles 
us now used, i Ic states, that die violent action of the paddles 
of common x^ heels, in strikijig tlje water in a rough sea, is en¬ 
tirely remove<i by the use of the revolving paddles, as they 
enter and rise out of the ** f)ceiiliany soft and easy 

niotion.^j^ The ])recl‘je meritsl^his inventioii \vill«oon be as- 
certainOT^ as these new' paddles are now' litteil to the Waterloo 
packet, wliicl) plies regularly lietweeij Dublin and Liverjiool, 
and to the Aaron Manby iion steam-boat, lately sent from 
England to I lavre-de-Grace, to be used on the Seine. 

Mr. .lohn Gladstone, of Castle Douglas, lias invented aii- 
otlier plan of paddles. He employs a pair of wheels at each 
side oi the vesst^having two endless chains acting on them, 
with paddles lii^ on these chains; and so liir as the plan 
lias been tried, on a vt;ry small scale, it has been successful. 
Several attempts liave been made to get rid of the use of cx- 
tenial wheels, but hitherto without success. 

Mr. Field has invented a flexible metallic piston, which has 
proved ol‘great utility. 

Your Committee have endeavoured to avoid all partiality in 
the arrangement they have made of tlie evidence under sepa¬ 
rate heads, and in their observations upon it; their object has 
been tfi bring as concisely as it was practicable, under the no¬ 
tice of the House, all the prominent ail vantages and delects 
belonging to the actual slate of steam navigation at sea; w'ith 
the opinions of the most scientific jiroi'essional men upon the 
best means of improving it. If tlie fre(|ueiit relerencc to the 
performances of the Posl-oirico Holyhead packets should give 
rise to an impression that your Conmiittcc consider them su¬ 
perior to other steam-boats, your Committee desire it to be 
understowl that the}' do not think any comparison can be fairly 
made between these vessels ami any hitherto built by private 
companies. In the first place, the funds lor constructing them, 
being the public money, admitted of a scale of expense that 
private companies coukl not be expected to incur; and, in the 
next place, those vessels were built for-voyages to lie com¬ 
menced at a fixed lioui* eveiy day in the year, across a j^ea ex¬ 
posed to strong tides and heavy gales; that is, for a duty en- 
Vol. 60. No. 292. A/fg, 18^2. H lij ely 
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tirely diflerent from the duty of common packets. From 
the description ^hich has been given to your Committee of the 
new Liverpool steum-boats, the St. Patrick and St. (reorge, 
the Committee are led to expect that these vessels will prove 
superior to the Holyhead packets, if they have been built of 
equal strength, in consequence of the great power of their en¬ 
gines, each being provided with two fiity-five-horse engines. 

The merit of first applying steam-engines to sea navigation 
is certainly due to the skill and enterprise of tlie engineers and 
shipbuilders of tlie Clyde; for it was uiupiestionabiy the suc¬ 
cess of their steam-boats on the Holyhead station, which led 
the Post-office esfciblish their bouts for keeping up the com¬ 
munication betwen the two cj^aiitries. At the same time it is 
but justice to say, that the pirafic are greatly indebt^l to the 
Post-office for having exercised such a sound judgement in 
directing their vessels to be built of that great strength which 
has been so often mentioned in tliis llejnirt; and which, at the 
same time that it has been the cause of their complete success, 
has tdso established a new principle of certainty and security 
in the system of steam naviaation. 

•< O 

1V. iiaih. IP 

It does not appear to your C’ominittce that there is any pro¬ 
bability, at j>resent, of applying sails to steam-boats in any 
more efiectua! way than they are lunv used. Captain lingers 
says, “ they assist a vessel very much ; that they can be, used 
at all times, exce}>t within four points of the wind, and that 
they serve to keep the vessel steady.” He recommends a large 
lug-sail forward, a jib and l<>re and aft mainsail; to have a 
square to})sail on board, and a gaft topsail aft; with means of 
setting a tO})iiiast, but not to use it unless the engine was out 
of oj'der. S<,‘veral plans have been tried for getting the wheels 
out of geer, and tiir moving tlui paddle-boartls from the ex¬ 
tremity of the wheels tow^ards the centre ; and some of them 
successfully, lij' these jueans, a vessel, in case the engine 
cannot be used, may be .sufficiently well managed with the 
sails, as to carry her safely into port. U'he evidence of all the 
otlier witnesserj goes to show, tliat any atteinjit tt> cany can¬ 
vass beyond a certain moderate <juantit;y, will be attended with 
a great impediment to the steaming power. 

Tlie great importonce of a thorough acquaintance with every 
thing belonging to steam navigation, for securing a certain and 
rapifi conveyance of the })ublic corre.spondence, where seas are 
to be cros-sed, has indiicetl your Committee to take this general 
view of the whole subject, as a preparatory step to coming to 
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that part of the order of the House, which requires your Com- 
luittee to examine into the conveyance of His»Majesty’s mails 
between Holyhead and Howtl). 

Your Committee consider the information which has been 
given by so many distinguished practical engineers and ship¬ 
builders, as extremely valuable; and that every praise is due 
to tliem, lor the readiness and zeal with which they have con¬ 
tributed to render the inquiry of yonr Committee of general 
utility. Not only tlie Post-ofhee, but all private companies 
engaged in steam-boats, may obtain great assistance from opi¬ 
nions derived from such extensive sources of science and ex¬ 
periment; at the same time that the ])ublic v|ill be benefited 
by those various improvemenl|^Sl^ich they suggest, jmd which 
w’ill be the natural consecjtience?^ of the persevering efforts of 
the great talents which distinguish these professions in Great 
Britaiji. 

Your Committee, in expressing their opinion in respect to 
the proper establishment of steam-boats at Holyhead, concur 
decidedh' with the great majoritv of the witnesses, who say 
that not less than four steam-boats ought to be einj)loyed on 
this service. recommend that the vessels should be 

built <if very strong timbers, put together, filled in, and dia¬ 
gonally fastent d, according to Sir Robert Sep})ings’s plan; 
and that they should be co})])cred and copper-fastened through¬ 
out. They ap])rove veiy much of the })lan of a steam-boat as 
described by Messrs. Maudslay and Field, who say, “A stcam- 
vessel and engine to encounter a gale that would bring a stout 
Irigate under her double-reeled topsails, or a good cutter un¬ 
der a three-reeled mainsail, should be a vessel of abtmt 200 
ttms; both \essel and machinery exceedingly strong; lier 
form, niuler water, that of the fastest schooner; the centre of 
gravity kept as h)W' as }>ossiblo; the j)rojecting works on the 
sides added to the proper body c)f the vessel : the rigging t<^ 
strike coiujiletcly; the chimney formed to cut the w'ind; w'ith 
two fifty-horse engines every way jiroportioncd to the strength 
of the vesnol.'’ ^’our Committee conceive the evidence, which 
has been given before them, remo\cs all doubts in respect to 
the practicability of jmlting engines of this power in a vessel 
of 200 tons. 

Your Committee arc of opinion, that <!very part of an en¬ 
gine for a 1 lolyhcad steam-boat should be made of wronght- 
iron, except where there is no risk of breaking, and should be 
effectually jiroved belbre using it, by a projter proving ma¬ 
chine; that the boilers should be made of copper; and that 
the air-jmmp, buckets, rods, and valves, should be made of 
co})}H'r or brass. 


•n 2 


Your 
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Your Committee particularly recommend, as indispensably 
necessary for occoiiomy as well as safet}’^, according to tlie opi¬ 
nions of all the witnesses who were examined to this point, 
that a professional engineer should be employed to reside con¬ 
stantly at Holyhead, to superintend the machinery and inspect 
the engine-keepers. And i?lso that each vessel should be sup¬ 
plied with an cxtingnislung fire-engine, and witli two large 
boats in addition to the ordinary ship’s boat. 

From the great advantages wliicli may be derived from re¬ 
volving furnaces, your Committee feel anxious that a }U’oper 
experiment should be tried to ascertain whether they can be 
used in place of the common fire-places. 

[The lleport concludes with some suggestions relative to 
the management and fares of the steain-l>oats between Holy- 
head and Dublin, as well as the Custom-house arrangements, 
docks, roads, and Post-office regulations.] 


XXII. Fossil Bones on the Coast of East Norfolk, Bif 
Mr. Richard Taylor. 

To the Editors of the Philosojdiical Magazine and Journal. 

Gentlemen, — I BEf; to communicate an extract fr(»m some 
geological memoranda made during a!i exciirsicm a few days 
ago along the Norfolk coast, from Cromer soutliAvard;—my 
object being chiclly dial of pointing out llie localities of an 
extensive stratum of o.teological remains. 

Throuii'honl tijc course of the cliffs which form the ctistern 
boundary of tins county against the German Occtin, frotn 
Ilappisbnrgii to the north of Cromer, maybe traced, at iiiter- 
vals, along the base of the clay cliffs, a remarkable stralnm 
containiimun abundance ofK)s,sji wood and the bones oflarn-e 
herbivorous animals minera!i/ed by iron, 'i'he thickne.->s of 
this singular Ix'.d does not exceed twt) feel, and frequently not 
more than one. It varies in its muter'al, from a red terru- 
ginous sand to an ochreous coarse gravel cemcMited by iron, 
and often divided into septa by a coa«’se ferruginous kind ot‘ 
crystallization, acconi])anied by thin, flattened, and circular 
cakes of ^crv liard argillaceous red-coloured stone; others 
are spherical, from the size of a Iiazel-iiut to that of a hen’s 
egg, and resemble the seed-vessels figured in the first volume 
of Parkinson’s Organic Ibauains. 

The vicinity <»f the straliini Avliicli I shall proceed to de¬ 
scribe, is always indicated by the abiindunce of these stones, 
which arc cashed to tlic base of the cliffs, und, being too hard 

* to 
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to be readily injured by attrition, are sometimes accumulated 
in considerable quantities. Many of the nodules having been 
split into laminas by the operations of the air, moisture or frost, 
are again united by a cement of hard ferruginous sand; and 
in this state some of the fossils and bones are discovered. 

The most numerous organic suh.^tances here arc tliose of 
vegetable origin, in various degrees of preservation and mine¬ 
ralization, from the stale of bla<‘k and rotten peat wootl to that 
of a ponderous iroji-stoiic, somevihat flattened by pressure, as 
I believe is the case with all fossil wood. When any portion 
of this stratum is exposed horiz(jntally on the beach, fragments 
of oak-w ood several feet long are often uncovered by the weaves. 
It is probable that the bed cor^ining tins wood extends along 
the coast, l)eIow tlie level of fne sea, nuich more to die south 
than hlappisburgh; for large masses in all stages of preserva¬ 
tion are cojjtiniially ihrow'n up on the beach as low down as 
C'aister, Winterton, and Palling. We should even be correct 
in stating it to be an cxteiision of the well-kiiowm stratum at 
Watlon-cliir and Harwich. The part of the Norfolk coast 
where it is most conspicuous, is at Overstrand, about three 
miles south of ,4^romer. Here some small springs of chaly¬ 
beate w'aler ooze out of the ferruginous bed before noticed, 
imparting to the pebbles of the beach and to the waters left by 
the tide a strong tinge of bright brown or red. Here and 
there arc scattered heavy nodules of radiateil pyrites, wdiich 
are brilliant when broken, and of the colour of brass; and 


a strong sulphurous smell is emiited, jmrticularly in w’arm 
weather. Some pieces of iron thickly int rusted with ferru¬ 


ginous sand and shingle wore conqiletely metallic at the core. 

A few' of the flattened stones have casts and impressions 
of shells upon their surfaces, particularly some species of Astarte 
or Venus. 


But the most important amongst the (‘rganized remains here 
are the rdiquuc ol’ lantl animals, of which the clejihaiit untl 
the deer are the mo^l conspicuous. A line grinder of that 
which hears a clf»se afliuity to the East Indian elephant was 
recently tletachcd by me from this stratuiii. It is ponderous and 
discoloured ; for it is jirohable tliat iron now forms one (^f its 
chief component parts mid iius added much to its w eight. The 
})lates w'hich remain are nini* in number; the enamel is jier- 
leclly w'bite, and the uitermediaie .spaces are of a deep black: 
the w hole length of the triturating surlace is about six inches, 
and when jierfect was originally much longer. See Plate If. 
fig. 2. 

Embedded with tliis was what I conjectured to be the up¬ 
per part of the skull of an animal eijnal in size to the elc- 

• [diaiit. 
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pliant. Tills was fifteen or eighteen inches in diameter, and 
upwards of three inches thick, externally black and perfectly 
smooth. Unfortunately this specimen was not capable of re¬ 
moval, except in fragments, from its having been divided into 
H number of pieces by the splitting into the kind of septaria 
and subsequent filling ii)) with ferruginous matter mentioned 
before. This mass probably weiglied fifteen pounds; and I 
regret that it was so decomposed and distorted, from these 
circumstances, as to render it doubtful as to the precise origi¬ 
nal shape. 

Fragments of huge bones, more or less worn bv attrition, 
accord msj to the time in which they have been removed from 
their sites in the cliff, are met with on the bench. Some of 
them are light and cellular, but for the most ))art they are 
very heavy, deriving their weight from the iron with which 
they are sliongiy impregnated. 

Nearer Cromer, embedded in the same stratum, T met with 
the upper part of the skull or frontal bone of an animal of the 
elk kind, having a portion of tlie horns remaining, but broken 
off a little above their bases. Its surfaceis smooth, black and 
shining; extremely jionderous, the Ibrehead about six inches 
broad. Fig. 3. 

Another skull which much resembles this, accompanied with 
vertebne of land animals, I have obtainetl from a similar stra¬ 
tum of ferruginous gravel a few miles south-west of this spot, 
a continuation, jirobably, of that whic h is exjio.sed in the cliff 
between Mundt'slev and C’romer. Fig. 1. 

Fossil bonus linve lon^ aifo been noticed in the cliffs of 
Norfolk a.s occurring incidentidlv, lor it was not known that 
they were slralifiod. Sir Thomas Browne comiminieati's in 
a letter to Sir ^^’iUiam Dugdale. in the year that the 

head and bone'■^ ol'a very large fish were diseovereil near the 
to]> of Hajjp^shurgh cliff, bv tlie failing down of a part of the 
soil ill which they were emluiihletl. 

Tlie fossil grinder of an clejihant of the Asiatic s])e('ies was 
also found here, in 1S0.3, by Mr. W'illiani Smith, and is now 
with his collection in tlie British Mnsemn. 


It is probable that a more extended osleological examination 
will lead to tlie diseovery of the miiuTaliml remains of other 
animals in this situation. At });'e'-em we have added one to 
the many authentic instances of llie remains of the stag be¬ 
ing associated with tiiosc of tlie eliqihant. W'e may add a 
further instance in the neiglibourhood of Norwich, whore the 
horns of stags are associated w'ith the opalized teeth of the 
mastodon or mammoth aiul the grinders of elephants. 

'Die stratified organic remains in the (‘lifts of Fast Norfolk 
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arc buried beneath beds of blue clay, earth and sand, from 
80 to 100 feet in thickness. Some of the indurated and flat¬ 
tened stones belonging to or immediately in contact with this 
stratum, contain well-preser\’ed specimens of Astarte, I’ecten, 
Cardium, Terebratula plicata, large Serpula, Trochus, Nucula? 
and a small pyritous ammonite with foliated septa. 

Ill the clay substratum are boulders of strong dark blue 
clay, in which the fossils assimilate to those of the clay in the 
environs of London. Sharks’ teeth, Tellina, Cardia, and Am¬ 
monites communis, have been figured in Smith’s “ Strata 
hleiitified by organized Fossils,” collected froui the imlurated 
clay nodules ol‘ Happisburgh clilll From clay boulders at 
Overstrarul cliff 1 have obtninetl Grvpha?a,>%'ith unusually tliick 
and gibbous valves. A species of Ostrea or Grypluea is also 
found here remarkable lor lun ing its valves chalcedonized, 
and the internal cavitv filled wdth dark-coloured silex. These 
shells are perfectly white, very thick and tumid, and from four 
to five inches long. Although I have seen many specimens, all 
have been considerably rounded by attrition upon the beacli, 
and I do not know of any that have been discovered ifi situ 
and uninjured. 

As these memoranda are the result of a single examination 
of a })ortioii ol’ our strata which is little known, they will, I 
trust, be received as such. Subse(|ucnl inquiry will doubtless 
add much to the geologic intbrmation here collected, and will 
probably occasion another communication, in some future 
Number of the Philosophical lV|agazine, from 
Norwich, Aug. 14, lllCH.\RD TayLOR. 


XXIII. Notices respectmg Nt”tic Books. 

Part I. of The Philosophical Transactions of the Royal So- 
ciet}' of London, for 1822, has just appeared : the ft>llowing are 
its contents: 

I. The Bakeriaii Lecture. An Account of Exjjeriments to 
determine the Amount of the Dip of the Magnetic Needle in 
London, in August 1821; w'ith Remarks on the Instruments 
which are usually emploved in such Determinations. By 
Captain Edw^ard Sabine ol’ the Royal Regiment of Artillery, 
F.R.S.—II. Some Positiotis respecting the Influence of the 
Voltaic Batter}' in obviating the Effects of the DivisioJi of the 
Eighth Pair of Nerves. Drawn up by A. P. Wilson Philip, 
M.D. F.R.S. Edin. Communicated by B. C. Brodie, Estj. 
F.R.S.—III. On some alvine Concretions found in the Colon 
of a young Man in Lancashire, after Death. By J. G. Chil¬ 
dren, 
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dreii» Esq. F.R.S. &c. &c. Communicated by the Society for 
prcrnioting Animar Cliemistry.—IV, On the concentric Ad¬ 
justment of a triple Object-glass. By William Hyde Wollas¬ 
ton, M.D. V.P.R.S.—V. On a new Species of Rhinoceros 
found in tlie interior of Africa, the Skull of which bears a close 
Resemblance to that found in a Fossil State in Sihei ia and other 
Comitries. By SirEvcrard Home, Bart. V.lMl.S.—VI. Ex¬ 
tract of a Letter from CapUiin Basil Hall, ll.N. F.R.S. to 
William Hyde Wollaston, M.D, V.P.R.S. ciwitaining obser¬ 
vations of a Comet seen at Valparaiso.—\’II. J'Uouieats of 
Captain HaU’s Comet. By .1. Brinkley, 1*\R.S. and 

M.R.I.A. and Andrew’s Pi\)lessor of Astronomy In the Uni¬ 
versity of Diibliti. ,Hn a Letter addressed to W. H. Wollas¬ 
ton, M.D. V.P.R.S.—Vill. On the electrical Pha'iiomena 
exhibited in vacuo. By Sir Humphry Dary. Bari. P.R.S. 
—IX. Croonian Lecture. On tlie anatomical Slructure of 
the Eye; illustrated by microscoihcal Drawljigs executed by 
F. Bauer, Es([. By Sir Everard Home, Bari. V.P.R.S.— 
X. A Letter from .lolm Pond, E'<<j. Astronomer Royal, to 
Sir Humphry Davy, Bart. President of ihe Roa uI Society, re¬ 
lative to a Derangement in the Mural Circle at the Royal Olv 
serA’atory.—XL On the finite Extent of tlie A tmosjthere. By 
William Hyde Wollaston, M.D. V.P.R.S.~XII. On the Ex¬ 
pansion in a Series of the Attraction of a S])hcroid. By James 
Ivory', M.A. F.R.S.—XIII. On the late extraordinary De¬ 
pression of tJie Barometer. By' Luke JloAvurd, Esq. F.R.S. 
—XIV. On the anonmlous i^ignctic Action of hot Iron be¬ 
tween the white and blood-red Heat. By Peter Barlow, Esq. 
of the Royal Military Academy'. Communicated by Major 
Thomas Colby, of the Royal Engineers, F.R.S.—XV. Obser¬ 
vations for ascertaining the Length of the Pendulum at Madras 
in the East Indies, Latitude 13® N. with tlie Conclu¬ 

sions druAvn from tl»e same. By' Jolin Goldijigham, Esq. 
F.R.S.—XVI. Account of an Assemblage of Fossil Teeth and 
Bones of El^ihant, Rhinoceros, Hippo})otamus, Bear, Tiger, 
and Hyaena, and Sixteen otlier Animals; discovered in a Cave 
at Kirkdale, Yorkshire, in the Y’^ear 182 i : with a comparative 
View of five similar Caverns in various Parts of England, and 
others on the Continent. By the Rev. Whn. Buckland, F.R.S. 
F.L.S. Vice-President of the Geological Society of London, 
and Professor of Mineralogy and Geology in the University of 
Oxford, &c. &c. &c.—XV'II. Coinnmnicalion of a curious Ap¬ 
pearance lately observed upon tlie Moon. By tlie Rev. Fearon 
Fallows. In a Letter addressed to John Barrow, Es(|. F,R.S. 
—XVIII. On the Dillereiice in the Appearance of the Teeth 
and the Sluqie of tlie Skull in difierciit Species of Seals. By 
Sir Everard Home, Bart. V.P.R.S. 77/6' 
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A 'practical Essay on the Strength of Cast-Iron^ intended for ihe 
Assistance of Engineers^ Iron Masters^ Architects, MiUr 
mights. Founders, Smiths, and others engaged in ihe Coth 
struction of Machines, Buildings, ij-c. containing pi actical 
Ihiles, Tables, and Examples i also an Account some nffw 
Experiments, with an extensive Table of the Properties (f 
Materials, Illustrated by four Engravings, By Thomas 
Tredgold, Civil Engineer; Member of the Institution of 
Civil Engineers; Autlior of Elementary Principles of Car¬ 
pentry; tlie Article Joinery in die Supplement to the En- 
cyclopecdia Britannica, &c. 8vo. pp. 192. 12s. 

A work of the nature which Mr. Tre^lgold has now pro¬ 
duced has long been a desideratum with Fmglish engineers; 
and it is but justice to say that the author lias well executed 
the task he had imposed on himself. 

The work is divided into seven sections: 

The first section consists of introductory remarks on die 
use and qualities of cast-iron,^jand of cautions to be observed 
in employing it. This seeddn is followed by two extensive 
tables, which will often save- the pmctical man a considerable 
share of trouble in calculation. 

Tlie second section explains die arrangement and use 
the tables which precede it. 

It is a common and a well underst6od fact, that an uniform 
beam is not equally strained in every part, and therefore may 
be reduced in size, so as to less|^ bodi the strain and the ex¬ 
pense of material. 

The third secdon points out the value of cast-iron in this 
particular, and the forms to be adopted for dilierent cases. 

The fourth section contains a popular explanation of the 
strongest forms for die sections of beams; the construedon of 
open beams; and the best form for shafts. A due considera^* 
tion of these two sections will enable the young mechanic to 
guard against some common errors in attempting to apply 
these things to practice. 

The fifth section is wholly devoted to experiments; it will 
be found to contain, in addition to the author’s own experi¬ 
ments, almost all of the experiments on cast-iron that have 
been described by prececKii^ writers. Tliose he has tried for 
the purpose of establishing rules, to apply in praedee, have 
been made with a dilferent view of the subject from that enter¬ 
tained by preceding experimentalists; one better adapted for 
practical application, one which shows that, within the proper 
limits, our theory of die strengdi of materials is to be de¬ 
pended upon; but that beyond these hmits materials should 
Vol. 60. No. 292. Aug. 1822, S never 
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never be strained in constructions of any kind whatever. Ne¬ 
vertheless It would be extremely flesirable tliat some accurate 
expai^ents on the extension oi bodies should be made, when 
the strain exceeds the elastic force; as by that means some¬ 
thing^ important regarding the ductility of matter might be 
discovered; and pcrliaps they might throw some light on the 
nature and arrangement of the ultimate particles of bodies. 

In the sixth section he has shown how to obtain some of 
the most useful practical rules from the first principles that 
are furnished by experience. He has conducted the investiga¬ 
tion of tliese rules in a iiiaimer somewhat difft;rent from other 
writers, and has avoiiled the use of fluxions. Several new 
cases are investig^d, and some addition is made to the 
theory of resistance; the reader w'ill find examples of tliis in 
treating of the strength of beams, art. 77 to 85; the deflexion 
of beams, art. 90 to 93; the strain upon beams, art. 96 to 
104; the resistance to torsion, art. 222 to 227; and the re¬ 
sistance of columns, art. 230 to 24G. 

In the seventh section he l^s considered the resistance of 
beams to impulsive force. In diis section w'Ul be fimnd many 
important rules, with exampl<^s,of their ajiplication to the 
moving parts of engines, bridges, &c.; wherein the advantage 
gained by employing beams of the figures of equal resistance 
is shown. 

The seventh section is foilow’ed by an extensive Table of 
the Properties of Materials, and other Data, often used in Cal¬ 
culations, arranged alphabet^ally. By means of this table 
the various rules for the strengtii of cast-iron, contained in the 
work, may be applied to several other kinds of materials. 

A note, which the author has added atllie end of the table, 
on the chemical action of some bodies on cast-iron, will be 
read with interest by those who employ cast-iron wliere it is 
ex}iosed to the action of sea-w^ater. 

Each [date is accompanied by a page of descriptive letter- 
press opposite to it, witJi references to the articles wrhich the 
figures are intended to explain. 

And, in general, it will be found that the examples are se¬ 
lected with a view to explain the practical application of the 
rules; and to make die resider aware of tlie limits and pre¬ 
cautions to be attended to. In fact, the w'ant of such informa¬ 
tion has often brought tlieory into discredit with some men, 
whereas die fault ought to have fallen on the person that mis¬ 
applied it. 

In a-note, the author acknowledges himself greatly indebted 
to Dr. T. Young for showing the necessity of attending to the 
strain which produces permanent alteration on die materials 
employed.— Nat. Phil. vol. i. p. 141. In 



1S9 


Parkinson mi Fossil Organic Bemains^ 

■ In another .note the author, speaking of his reasons finr 
avoiding tlie use of fluxion.*., expresses hunself thus*; ' 

“ I have rejected fluxions in consequence of the V€ay ©b» 
scare manner in which its principles have been explained by 
die writers 1 have consulted on the sul^ect 1 cannot recon¬ 
cile the idea of one of the terms of a pro|X)rtion vanishing for 
the purpose of obtaining a correct result; it is not, it cannot 
be good reasoning; though, from otlier principles, 1 am aware 
that the conclusions obtained are correct If the doctrine 
of fluxions he freed from the obscure terms, limiting ratios, 
evanescent increments, and decrements, &c. it is, in reality, 
not very diflicult If you represent the increase of a variable 
quantity by a progression (as is done in art. 2'1<9. sect vii.) 
me first term of that progression is the same thing as what is 
called a fluxion ; and the sum of the progression is the same 
as a fluent A fluxion is, therefore, the first increase of an 
increasing variable quantity: ajul the last decrease of a de- 
acasiug one, and the expansion of a variable quantity into a 
jirogrcssion, is the best and most clear comment Unit can be 
added to the lemmas of Sir Isaac Newton.*' 

We cannot ttx) strongly recommend this work to the atten¬ 
tion of architects and professional engineers. There is not a 
useless word in it from becinnin*; to end, 

m4h IrUrodurlion to thr Study of Fossil Organic Remains, £spc~ 
dally of those found in the British Strata: inteiulcd to aid 
the Student in his Inquiries respecting the Nature of Fossils, 
and their Connexion v:iLh the Formation of the Earth. With 
(10) illmtrativc Plates. 15y J^ames Parkinson, Fellow of the 
Royal College of Surgeons, Memlier of the Geological So¬ 
ciety of London, the Wernerian Society of Edinburgh, and 
of the Caesarian Society of Moscow. S52 pages, 8vo. 

The author of this useful little volume, well known by his 
previous labours on the interesting brmich of science embraced 
in his title-jiage, in his pieface dedicates the present pages 
“to the service of those athnirers of flissils who have not yet 
entered into a strict cxaniinntion of the distinctive characters 
of these interesting substances.” 

In this slight hut comjirehensive sketch the author points 
out, with more precision than he takes credit for, the diJIerence 
of ibnns and structure in the numerous organized beings with 
M*hich the earth was peojtled before Uic creation of man; 
marking the several circumstances in which they agreed with, 
or differed from, the inhabitants of the present world; and 
points out, from the strata in which they exist, die order in 
which they, probaldy, were formed; avoiding however—indeed 
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his limits obliged him ^—& foil statement of those minute distinc¬ 
tions which are the objects of research of the more advanced 
in(|Uirer; but enough is stated to enable the student to detect 
the more decided and more important characters of these sub- 
stmices^ and to place theun under their appropriate genera; so 
that We hesitate not to state that the work will be found a use¬ 
ful Vade Mecum for the intelligent traveller who may not yet 
have attempted these inquiries. 

The Naturalist’s Guide for collecting and preserving all 
Subjects of Natural History and Botany, intended for the use 
of {indents and 'l¥avellers, by W. Swamson, F,R.S. and L.S. 
This is a very well executed and useful work, as might be ex¬ 
pected from trie well known experience'and zeal of the author. 

The Exotic Flora: containing Figures and Descriptions of 
new, rare, or little-known Exotic Plants; by W. J, Hooker, 
lfL.D. &c. Part I. Royal 8vo. 

An F^itome of Chemistry, wherein the Principles of tliat 
Scienc^^are illustrated in 1000 Experiments; by the Rev. 
J, Topham, M.A. 12mo. 35. 6d. 

A New and Classical Arrangement of the Bivalve Shells of 
the British Islands; b}'W.Turton,M.D. 4lo. With Twenty 
Plates, drawn and coloured from original specimens in the 
authoris cabinet. 4/. 

A View of the Present Slate of the Scilly Islands: exhibit¬ 
ing their vast Importance to Great Britain, and the Improve¬ 
ments of which they are susceptible; by the Rev. Cleorge 
Woodley. 8vo. With a Chart. 12.?. 

HortmAnglicm; ot^ the IVfwfem English garden; arranged 
according to the System of Linnaeus; troh Remark-s on the 
Properties of the more valuable Species. 2 Vols. 12mo. 16s. 

The Study <)f Medicine, comprising its Physiology', Patho¬ 
logy, and IVactice; by John Mason Good, M.lJ. 4 vols. 

8 VO. 

A Sy.stem of Anatomy for the Use of Students of Medicine; 
by Caspar M^i.star, M.l). 2 Vols. 8vo. 3().v. 

^Zoological Researches in the Island of .lava, &c. With 
Figures of Native Quadrupeds and Birds; by Thomas Hors- 
hela, M.D. No. IV. 4to. 215. 


Pf rparingjor Publicnlion. 

A Traii-slation of Legciulrc’s Elements ol' Geometry i.s in 
the prcs.s', and Mill be published in a few weeks. It will be 
edited by Dr, Brew-ster, under the sanction of M. Le Chevalier 
Legendre, who has communicated several important additions. 
The diagrams 01*6 engraven on wood, so as to accompany the 

propositions— 
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propositions—a great stq)eriority over the original work, where 
thgr are^ven in copper-plates at the end ofthe bopk. 

Mr. Kfogg has in the press, a new Edition, with considera¬ 
ble improvements, of his “ Concise and Practical Treatise on 
the Growth and Culture of die Carnation, Pink, Auricula, 
Polyanthus, Ranunculus, Tulip, and other Flowers.” 

^Iva Britamiica s or Portraits of Forest Trees in different 
parts of the Kingdom, remarkable for their size, beauty, or 
antiquity, to be chawn and etched by J. G. Strutt, will specify 
be published. 


ANALYSIS OF PEIIIODICAL WORKS ON ZOOLOGY AND BOTANY. 

In our future Numbers wc hope to devote a larger por¬ 
tion of our attention to Zoology and Botany than we have 
hitherto done, and give our readers an abstract of tlic contents 
of such pcrioilical works as relate to these two branches of 
science. In tlie first, there are very few; but in the second, 
the press is more prolific; and from botli we shall sul^oin to 
our report (for which wc arc indebted to able correspondents) 
the characters of such new genera as have been pri^osed, and 
such new species as arc for tlie first time made known. 

Swainson^s Zoological Illustrations. No. 23. 

This work continues to support its high reputation, both on 
account of its copious supply of new and interesting subjects, 
and of the able manner in which they are illustrated by the 
pen and pencil of the author. —To the ornithologist^ this is 
a very rich number, as it contains! four plates of birds, two of 
wlkich are new, and die others of species but little understood. 

Trochilus ensipennis. T. aureo-viridis 5 mento juguloque 
cairuleo-violaceis; rectricibus paribus; alis falcatis remigum 
priraorum scapis dilatato-compressis.— Habitat Amer. Merid, 

Platyrhynchus cancronnis; the female bird, a very curious 
sjiecies, thus characterized: P. siqua olivaceo-fuscus, infi’d 
pallidc fulvus; jugulo albo; genis pennisqiic spuriis nigris; 
striga ante et pone oculum, muculaquc auriculari albentibus. 
I lab. in Brasilia. The other birds are: Ramphaslos dicolorus 
and Muscipcla harhata. Mr. S. ajipears to have paid much 
attention to the generic characters of Platyrhynchus and Mus- 
cipeta Cuv. [Muscicapa lanii.), and from his observations, it 
appears these generic groups can only be separated by cha¬ 
racters in some degree artificial. 

The only conchological subject, is the following new and 
very beautiful cone. Conus pxddicllus: testa aurantiaca, fasciis 
albis interruptis ornata; spira: subdepre^sm, anfractibus su- 

turam 



142 Analysis Periodical Works 

tiiralh juxta simpliciter sulcatis; sutura alveata; base granona. 
From Amboyna. 

Sorjocrhy's Genera of Shells. No. 7. 

No l^^ter-press accompanies this number; the plates of 
which refer to tlie genera Chama. Isocardia Lam. (the type 
of which is the Linnman Chama Cor.) Iridina Lam., Solemya 
Lam., JLimnea and Physa. 

From the two latter plates it appears Mr. G. B. Sowerby pro¬ 
poses to unite the genera Limnea and Physa. This however 
will not be consistent with the structure of their respective 
animals, which are widely different; and we would rather see a 
greater adherents to the original definitions of Cuvier and La¬ 
marck in an elementary work of this nature. 

Mineral Conchology by Mr. J. Sowerby. No. 63. 

We are glad to see this interesting and valuable work con¬ 
tinued with so much spirit. In this number Mr. Sowerby 
apparently very accurately figures three species of the modern 
genus CanccUaria, and gives their English (why not Latin ?) 
specific distinctions, and a generic character. Tliis latter ap¬ 
pears to us not so concise or clear as might be wished; and 
we would rather have seen a transcrijit of Cuvier or Lamarck’s 
definition, particularly as the genus was instituted by the latter. 
The species consist of C. quadrata^ eindsa, [Bmeinum eimlsnm 
of Brandon,) and Ueviuscula. All from Barton and Hordwell 
cliffs in Hampshire. 

PI. 362. Corhula iiitida and enspida, from the Isle of White, 
and C. comphinafa, from the crag at lioytlon. Three species 
apparently undescribed; likewise Mya ^regaria^ an unequivalve 
shell, which, if ascertained to be fluviatile, must, as Mr. S. ob¬ 
serves, be removed from this genus. 

PI. 363. Mya arenaria, apparently the siune as the recent 
species. 

PL 364. Ostrea carinatay with six well drawn and interest¬ 
ing figures of this curious fossil shell. 

The Monthly Botanical Works are as follows: 

m 

The Botanical Register. This has die very great advantage of 
being enriched W the contributions of our illustrious botiuiist 
Robert Brown, Esq., and possesses a decided excellence in die 
ample dissections given of the generic characters, and the co¬ 
pious descriptions of the species. The UOth number contains 
PI. 641. Caladium odorum, a genius separated from Amm by 
Mr. Browm. Pi. 642. Brachysema undidatum. The second 
species of this genus, yet known, recendy brought from New 
f»udi Wales, characterized as follow's: 13. Ibiiis ellipticis uu- 

' dulatis 
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dulatis mocronatis, vexillo oblongo, cordato, supra convoluto, 
obtusato. PI. 643. Melca sempervirens. Wild. PL 644. Me- 
lastama heteromalloy a new species of this extensive group 
figured on a double plate. Sp. Ch. M. foliis cordato-Qvdibus 
integerrimis petiolatis subtus flocculoso-lanatis; petalis 6bcoi>- 
dadsy antheris basi arcuatis. Bon. MSS. PL 645. Polygala 
latifolia, another new and very elegant species from the Cape. 
Pol. (div. Cristataj) fruticosa, ramis pubesccntibus, foliis decus- 
satis subcoriaceis glauciusculis iiervosis rhombed-ovatis, ob- 
latis, supra niidis, in&a villosiusculis, raCemis umbellads, an¬ 
theris barba longa rara divaricata ad basin. PL 646. Marica 
iridifolia^ a small but elegant species. We wish to see the 
beautiful natural order of F.mattc more fully illustrated in this 
work, since it is well known that tlie gentleman by whom it is 
at present conductexl, has paid iong and very particular atten¬ 
tion to these plants. PL 646. StcnocJiilus vmmlatus\ this is 
an elegant and very singular plant, recently brought from New 
South W^ales, distinguished thus: Slcn. caule ramisque sericeis 
erectis, foliis spathuhito-v. ligulato-lanceolatis, flore plurimum 
brevioribus, pedimciilis flexuoso-declinatis; staminibus pauld 
exsertis. 

Curtins Botanical Magazine. No. 427. Price 3s. 6d. 

P. 2338. Hybrid productions arc more interesting to tlie 
florist than to the botanist; we should therefore wish to 
see them excluded from this, as well as the last-mentioned 
work. It must be, however, conlessed, that the one on this 
plate (formed of' Crinum capensa ct cmbcscats) is a very fine 
plant. At PL 2337, we have the same species of Melastoma as 
appears in this month’s Register; a coincidence not to the ad¬ 
vantage of either of the works, or to the public. If tlie dis¬ 
sections had been added, we should prefer the present figure, 
as being more like the plant. Following this is Hibbertia 
dc7itata. Brown and Decaiid. In tliis article Dr. Sims pays a 
most flattering, but truly merited, compliment to the eminent 
talents of Mr. Brown. 

Burchellia hubalina {capmsis of Brown, in Bot. Register, 
PL 466.), a genus named after tliat enterprising traveller and 
eminent botanist Mr. Burchell. We do not agree with Dr. S. 
on the impropriety of changing spec?fir names when a plant is, 
by common consent, removed to another genus, provided the 
change will be a decided improvement. PL 2348. The white 
variety of Fumaria cava ; and the next (a double plate) con¬ 
tains an elegant figure of Polerinm caudalum of Willd. with an 
interesting outline of the whole plant. 

Gara- 
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Geraniacede^ m' the 'Natural Order ^ Gerammus, 
by R, Sweeti F.J^S, 

’Has work belongs more to the florist than the botanist j for 
out of die four plates in this number, only one represents a 
real specif the Pelargonium Cotyledonh of Willd. 

Th^lll^nt is formed into a new genus by the name of I$o~ 
petcdm^otyledonh^ of which die following are the characters: 

Oen. Ch. Cal. 1-sepalus, 5-partitus, lacinia supreme desi- 
nmte in foveolum nectariferum. Pet. 5 mqualia rugosa. Stam. 
lobo brevissimo: S —6 fertilia patestia apice incurva; sterilia 

infle(]|[ualia subulata incurva.- Spic. Ch. I. pedunculis pro- 

liferis; umbelli»|»mpositis, foliis cordatis peltatis rugosis pu- 
bescentibus subtUs tomentosis, caule crasso carhoso. 

In a work like die present, intended more for amateurs, it 
woifld have been much better had the Latin characters been 
render^ into English; and those given to the mule plants left 
out altogether, as being equally useless both to the botanist mid 
fo the cuMvator. 

AMonograph of the British Grasses, by G. Graves, F.Lj.S. No, 1. 

This is a very useful and a very cheap publication, got up 
wth great neatness, and the plates on much better paper than 
the last three works. Indeed, while on this subject, we would 
strongly recommend the publishers, bodi of the liegister and 
Magazine, to pay a few shillings more ream for their plate 
paper; for the beauty of the figures is greatly lessened by die 
letter-press being seen through the thin paper diey now use for 
the plates. Of this work, the first number contains twelve 
plates, at the price of 4s. 6d, plain, or 6s. coloured. The de¬ 
scriptions are intelligible to every one, and the work alto¬ 
gether promises to become a particularly useful one, as being 
within the reach of the farming community. 

luoddigei Botanical Cabinet, No. 64. Price 2s. 6d. 

It is a great pity this neat and moderate priced litde work 
does not contain either botanical characters or synonyms; 
these addidons would render it as valuable to the botanist, as it 
now is to the cultivator: From this cause we are unable to 
ascertain those which arc already described. Tlie designs and 
the engraving of the plates are very neat and accurate, but we 
^Ihink the portions of each which are coloured, should be done 
with more -care. We should then strongly recommend this 
work to young persons fond of flower drawing, as offering them 
a pleasing pna an improving occupation in finishing and colour¬ 
ing the ipates, according to the portion which is done in each. 

Flora Londinensis, — We are happy to leam that arrange¬ 
ment 
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ments are made for the continuance and regular appearance 
of this national 'work on the Indigenous Botan}> of this Kip^ 
dom; and from the eminent and -well-known talents of the 
Editor, Dr. Hooker, Regius Professor of Botany at Glasgow, 
the public may rest with confidence on the intrinsic merit it 
will possess.-—-'Die last number of the New Series covins tlie 
following: Osvmnda regalis—Myosotis alpestris—Jlmtolochia 
Clematilis—Cochlearia ojfkinalis—Mdampyrum sylvaiicwn-— 
Chciranthus Chciri. 

Dr. Hooker’s Exotic Flora has not come to our hands, but 
will be noticed in our next. 

We regret that a suspension has occurrcci in the publication 
of Mr. Lindley’s Collectanea BoUmica. We hope this has only 
been occasioned by temponny circumstances. It is a work 
highly iiiterestbig to the scientific botanist, and reflects botli 
cretlit and honour on the antluH’; the plates contain the most 
aiuple dissections of the es.s(;ntial parts of each flower; the 
descriptions are cojiious, and interspersed with-' many in¬ 
teresting observations. The intention of the work is to in¬ 
clude such only of our botanical novelties as have not alreatly 
appeared in the publications of the day. 


XXIV. Proceedings of lAearncd Societies. 

ROYAL ACADEMY OF SCIENCES IN PAiUS. 

M., Geoffroy St. Hilaire stated that an animal from Se¬ 
negal, called Grepart by Bulfon, anti Felisjnbata by Linnams, 
had arrived live at the Jardin des Plantes, 

M. du Petit Tliouars read a memoir entitled “ New Ob¬ 
servations on the removal of a complete circle of bark,” 

M. Arago announced tliat the earthquake which took place 
in the western part of France was alst) felt in Paris. 'Die 
register of magnetic oliservations at the observatory, un¬ 
der the SI St of May 1822, at a quarter past eight o’clock in 
the morning, states as follows: ‘‘ The needle oscillates ru- 
pidl3% and like a pendulum, from cast to west: consequently, 
the reason of this motion is independent of magnetism.” 

M. Cuvier read a memoir on a new' genus of £>$sil animals 
raised from the coal-mines of C adibono, near which he 

calls Antracofherima. 

M. Dumeril reported on M. Sigalas’s memoir ; according 
to which, die mesenteric veins ai’e endowed with the absorbent 
faculty for certain substances otlier than chyle, as M. Msgen- 
die had before stated. 'I’he memoir has been approved. 
Vol.GO. No. 292. Ang 1822. T M. Am- 
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Limiean Society/ of Paris. 

M. Ampere read some new Calculations on the mutual action 
oftwo Voltaic conductors. 

M. Bronguiart made a Report on M. Prevosl’s Memoir, 
in which he establishes the number, the characte rs, an<l the or¬ 
der of super})ositioii ol‘ tlic different (Inputs which have fol¬ 
lowed onjamother between the primortiial and recent formations 
{tciTair^vn the environs of Paris, in a gi’eat part of Europe, 
perhaps even in the wiiole world. The lucinoir will be printed 
in the Recitcil dcs Savavs Efrangers. 

M. Geoffrov rcatl some observations, by which he etulca^'ours 
to j)rove that the are oviparous, and tliat they ought 

to form a .>tli cla^ in the circle of veitebratetl animals. 

MNXr.AN SOCIETY or PARIS. 

Jtine lil.—M. 'riiollartl, of Tarbes, informed the Society, 
that h€f hail observed a rav of the sun after a sliower t)f rain 
of a certain duration, falling upon an ear of rye, w’as sulhcicnt 
to cause the ineinbi unc of the anther inclosing tlic small vessel 
containing the pollen, to burst like a pod. This phenomenon 
jnay render our infoi inalion concerning the smut coinjilete. 
Experiments on this subject should be encouraged. 

M. Persoon gave an account of the work of M. Thore de 
Dax, on the esculent and the poisonous Fungi of the depart¬ 
ment of Landes. He eiiJarged <ai the merits of the work, 
noticed piU'ticularly some species which apjiear to be (juite 
new, and mentioned the treatment which the skilful physician 
employs to jn’event their poisonous cflects. 

Jitlij 4.—!M. Vallot, of Dijon, presented a paper on the 
Sphfcria iTjtms, and is t)f opinion that the sinuous lines ob¬ 
servable on the leaves 4)f the rose-bu:ih arc not owing to the 
presence (.>f a jiarasitic plant, but rather to the ravages of the 
larva of a specie; of moth calletl by him PhcdfCjia fi/u^a roscUn. 

Two memoirs by M. Borghers were read: the first, “An 
analysis of tlie n:c*ans to be cn’.p.loyed in makiiig artifu ial and 
permanent ^McjuUms in those dioiricts where tliat important 
niode of Agriculture is unknown.” The other, “Observations 
on Grafting.” 

M. TJiichaut de Bcriieiiud read In’s “ Inquiries concerning 
the plants known to the ancieiils by the name of Ctjlisus. 
He therein combats the opinion wliicii would recognise in it 
the ti'ee medick, the Mcdiaipo nrharva ; and jiroves, by a 
comparison of the w'ords used by okl authors willi tlie pro¬ 
perties of an Alpine shrub to be met with every where, that 
tlie true crietl up by Gi eek and Roman agriculturists, 

is our common hilvurnum, Ci/iUus Jjahurnum. 

* An order ijit'Kn'. sv Ormihorhundnis and 

XXV. In- 
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X XV. JtUiiligence and Miacdlaneous A) tides. 


ON TiJE ABERRATIONS OF COMPOUND LENSES AND OBJECT- 
. ' <iLASSES. 

A VERY viiliiablt; jmper on tins siibjecl, by J. F. AV. Herscliel, 
Ivsq. b'.Ii.S. &c. which m’rs rctui l)(.;lbre the Iloyalilltocicty in 
March 182J, anjitiarcd in Part fl. of tiie Philosophical Trans- 
acti(>ns for la.sl year, the iinj)orlaitt object of which is to render 
the abstJ'use ivscarches of ceiebrnleJ geometers w'ho have oc» 
ciipied tlienisc’!vcs with the thcoi-y of the relhicting telesct.pe, 
practically avaiiable for the con ■struct Ion of good instruments: 
and to jiresont, under a general and unilbrin analvsis, the 
■whole theory of the al)erraiioi:s of sjdierical surfaces, by iur- 
nishing practical resnits of oas;- conqjntation to the artish dis¬ 
entangled troni all aigolu'aical cou'.])!e?vity, and a})piicable, by 
interpolations of the siin]',lesi jxjssibic kind, to all the ortlhiary 
varielies ol'the ina'.erials on which he has ti) work.” 

U'lie length of the paja r, i»i)d iht* pressure of more recent 
matter, will not permit ns now to ij’serl it. It may, however, 
be useful to present our re:iders v. itli the practical result in 
the words of Mr. IlerscJiol himself. 

“ AVe may aimoimce it as a practical llu'oreiu, which in all 
j)rohal)ility will In; found Millicieiitly exact ior use, that a 
double object-glass wall he iiee fr<an aberration, provided the 
radius of the exterior surlace of the erown lens be 6*720, and 
of the flint 14'*2{), the (i)eal length of the combination being 
lO'OOO, and the radii of llu* interior surfaces being computed 
from the»e data, by tlie I'onmilrc given in ail elementary works 
on o})tica. so as to inake the focal lengths of the two glasses in 
the direct ratio of their dispersive powers.” AA"e are happy to 
leant tlnit the intclligeiil author, A^liose words we have quoted, 
is about to extend his im|uii ies on lliis subject. 

NOYA.sr. or .sumr.Y and nis( t)vrRY. 

T(»w'ards tlie clo^v of last year .sii expedition ■was fitted out 
from Depl(l>rd, C'-.’V'i-.iing of the Lc ven and Uaraeeiita, fiom 
wliicli acc('u:it' 1 avo been lately received, announciug that on 
the 2Sth ol’ Air-. .• ihf*y were aluau to proceed on the further 
ohjeets of their % >.;!•»•. Ti>e IVr.'.ian (lull* and the lied Sea 
were to be jrii’bK i:Lirly expUjrcd and surveyed. At ilio .Janeiro 
a sinail vessel wiis ]Hi: chascvl to adi! to tbe .squadron. 'I’lic 
whole is under the command (ii‘C’apt. AA\ F. AV. Ow'eii, a gen- 
tleuum every w'uy quuilMed for sucfi a voyage, assisted by pro- 
jMu* officers, with a mnuber of young gentlemen ’ destine-d fin* 
future objects of the same nature. No neeessaiy expense was 
.spared in fitting out this expedition with ail the Terpiirltc in- 
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struments of modern science. They were principally furnished 
by Mr. Thomas Joiies^ mathematical instrument-maker to the 
Board of Ordnance; and these, as we learn bj' a letter which 
we have seen from one of the officers, have been found very 
accurate aiul exceedingly useful. 

NOHTTl POLE EXPEDITION. 

No accounts have recently lieen i-eceived from either the 
naval or overland expedition towards the polar regions. We 
are happy however to say, that no fears are entertained re¬ 
specting the result of either. Before next Christmas we cx- 
fwet to be able to lay bef<)re our readers llivourable accounts 
from both of them. 

rRENCll VOYAOi: OP DISCOVEUY. 

The Coquille corvette, coininaiuled by M. I)u]x*rrcy, lieu- 
tenant-de-vaisseau, the fitting out of which has occu})ietl some- 
months at Toulon, sailed from that port on the lltli of the 
present month (August). She is about to undertake a voyage 
from which results interesting to the jirogress of geograjihy 
and physical science may be expected. 

The Coquille will first sail for the Cape of Good Hope. 
She will allerwards jirocced to the Great Archipelago of Asia, 
several parts of wliitli she will explore. She will als{) visit the 
points of tlie we'.tern coast of New Hollaiul, which were ob¬ 
served towards tiu' oiul of the last century and the couiincnce- 
ment of the present, by llear-adinii’al Entrecastcaux, and 
Capmin Bandin; and after putting into s<ane of the idands of 
the Pacific Ocean discovered by Cook and Bougainville, she 
will return to l'’rance by d(*ubling (’a])e Horn. 

M. Duperrey is to avail himself of ail the favourable cireum- 
snujces which this long voyage may present, to make dilTerent 
observations relativi* to the configuration of the globe, the in¬ 
clination of the needle, &c. 

Several members ol’the Academy of Sci<;nces and the Bureau 
of Longitude have manifested Uieir zeal in communicating to 
him instructions for that purpose. 

No means which could ensure the success ol’ this expedi¬ 
tion have been neglected. The corvette has been fittetl out 
w'itli particular care. The crew consists of ])ieked seamen. 
Letters of recommendation are funiislicd to the commanders 
of such foreign establishments as the Coquille may visit 
Finally, die zeal of all the siqierior officers affiirds reason to 
bojx? that the mission intiaislcd to llioni will be executed in the 
satisfactoi v jiiamit r. 
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AMERICAN EXPEDITION TO THE SOUTH. 


The expedition under General AVilliam Walker and Co* 
lonel Joshua Child has terminated happily as regards the safety 
ol’ the company, having landed on the rived IJrassos without 
the loss of a man.—On tlie route, considerable time was sj^ent 
in exploring the coast from the Bay of Atchalalia to thwmoutli 
of the Brassos. I'hey passed through l’lac|ucinine into Ber¬ 
wick’s and Atchatiilia Bays, through Vermilion Bay, touch¬ 
ing at the Quehpiechu and Sabine, and entered tlie Bay of 
St. Bernard, near the east end of Culebra (or Snake Island), 
which lies in front of, and covers the bay. They then pro¬ 
ceeded westwai’d bv the mouth of the Trinity, Santa Jacintha 
(or St. Ilyacintli), Cedar, C'hocolate, and several otlier rivers, 
all of which will affijrd consideiable settlemeiits. After ascer¬ 


taining that the Brassos did not empty into the Bay of Saint 
Bernard, as is te})rosentcd by most maps, they passed into 
the Gulf through the south-wc^st pass, at the south-west end 
of the aforementioned island, and tbund the Brassos made 
into the Gulf at right angles, witliout any bay of consequence, 
'riie w'ater oji the bar was found at veiy low tide to consider¬ 
ably exceed seven feet, and may be calculated generally from 
nine to twrelve. On tlu* outside of the bar the depth of water 
is very considerable, sufficient to float vessels of any size. The 
tide continues for forty miles up, flfty or more ieet above low 
water. I’he conij)any ascended the river 170 miles, 100of w'hich 
they were accom])anied b}-^ a sloop c<jnlaining lamilics; which 
liimilies still continue with the company, all of whom have lo¬ 
cated themselves on the river banks, and are severally engaged 
in cultivating gardens, raising corn, ike. 

One hundred miles up the river there is a selllement of 
itO or 40 persons, most oi'whom were intended as Mr. Austin’s 
settlers. Sixty miles by w'ater, and thirty by land, above the 
settlenient tl)rrned by Messrs. W. anti C. there is a consider¬ 
able number of families, many of whom are wealthy and re¬ 
spectable gentlemen Irom Ltmisiana, and other states, who 
have quitted some of the best jilanting establishments, and have 
taken upon themselves to encounter the tlilliculties and priva¬ 
tions incitient to settling new' and frontier countries. Theval-i- 
ley of the Brasst)s, or ratiier the timber land near the const, 
(for but little difference exists as to the height of the country 
on the river, and tliat wliicli is in the rear, and constitutes the 
2 /rairie,) is in general from three to twelve or more miles in 
w'idth, and covered wnth that description of timlxir common 


.m rich lands: viz. ash, walnut, chevjy, liickory, and lynn, 8:c. 
"ce from inundation, though Irom the several strata it is cer- 
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tainly alluvial. This river can be navigjitcd by keels and 
barges without any iiiij',rovenKMit in all seasons; and it is con¬ 
fidently believed by persor.s best acquainted with it, that 
ste-aiii-bosjts of inoderate, perhaps any si/e, may ])ass with con¬ 
venience for half the year lor nuuiy hundred miles up. From 
the central })osition of this river, the extent, and excellence of 
its soilf the variety of climate, the facilities with which articles 
for new settlements can be imported, and of exporting what¬ 
ever may be ollercd for exportation by the country, it w'ill 
warrant the opinion that it is destined to be the most, important 
part of that delightful and interesting province; and but little 
doubt exists, tliat as soon as tliare are settlors Knliicient for 
their own })rotection and for subsisting the public f unctionaries, 
the government will be adniiaistercd at some* j)oint on that 
river. Thori* were at the time Gen. W. left the llrassos, a 
number of femilics and other persons at the month of the river, 
on their way to join the settlers, itc. Colonel C’hihl is the per¬ 
son sent to tlie govormnent, as agent lt)r the company, &.c. 
Tlie Spaniards manifest the most sincere friendship lor the 
Americans, and wish titem not only to occij})y llie unsettled 
country, but even to live immediately among them. The In*"* 
diaiis also show every mark of friendship. 

NATUIIAL HISTORY. 

The Prussian naturalists Dr. Ehrenberg aud Dr. Hemprich, 
on their travels in tlui North of Africa, arriA’ed on the 15th of 
February at the celebrated city of Dongola, the capital of 
Nubia. Previously, in the years 1820 and 1821, they had sent 
ten chests and four casks, with subjects of natural history, to 
the Royal Museum at Bcrliu. 

RESEArieilES RELATIVE TO INCrUATlOX, BY M. OEOIFROY 

ST. in LA I RE. 

Some very interesting researches have, we learn, lately occu¬ 
pied the att( ntion of M. GeolTVoy St. 1 lilaire, relative to all the 
facts t>f ineubalion. They have been carried on by disturbing 
licnsand llieirafliniliesin the()perations<vf7^(<//?/^iian(!(>f/a'7/(7//«i'. 
l^ersuaded that it is one of the most clHcacitais m<*:ins of draw¬ 
ing from Nature stmic of her secrets in the foimation oi* or- 
gani/ed beings, he has contrived to employ Iter powers so as 
to fftake lier produce iriegularly: coimteractiiig the I’cgular 
(tperation of tlte uisns J'onua/ivus^ aitd requiring Nature to 
create under circumstances so modified, that lier powers are 
eniployed fltr re>ults negative, indeed, as regards the jtroduc- 
tion t»f bt ing:.'i but instnictive as to the anomalous coiu'se wdjich 
site i' ohli'^c*! lo t.iKe. lie hu'^ suspendt d at d'^cro'ion the 
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usual course of layings causing the retention of an egg for ten 
or fifteen days beyond the usual time, from which have resulted 
alterations and })athological effects in the organs. Exercising 
over the prfjcess a complete control, so as to direct it hourly, 
daily, and weekly, he has graduated the obstacles, and has 
been able to calculate upon die results obUiineii, by coinbining 
what is owing bfitli to tiic nisus formathnis and to die obstacles 
interjiosetl. 'Jlie 8th volume of the Memoires des Prqfesseurs 
du Museum d’llistoirc Naturelle now in die press is to contain 
M. Geoffroy’s first memoir on his rcsearclies of this kind. 


USE OF MAKE'S MILK IN T.ENIA. 

The German physicians have lately remarked beneficial ef¬ 
fects from mare’s milk in cases of tirnia. Dr. Kortiim of Stal- 
berg relates the following case in Ilufeland’s Journal. A lady 
between thirty and forty years of age hatl lotig suffered from 
tfeniu, and several attonijits to remove it had failed, owing to 
the patient’s great dislike to medicines, which caused every 
thing of this kind to be instantly rejected by vomiting. Hav¬ 
ing lieard of several individuals that wei'c cured by simply 
drinking fi'csh-drawri mare’s milk morning and evening, she 
resolved to give it a trial. Ihn ing an opportunity in autumn, 
she drank two cujis in the evening. Soon afterwards violent 
pains commenced in her bowels, and Cfintinued dreadfully 
severe during almost the whole night. In the morning, how¬ 
ever, she Uu)k one cuj) more, after which pains in her bowels 
followed, but much less severe than before. In a few days a 
long })iecc of dead and partly putritl taenia was discharged, 
hikI in a short time afterwards another piece w’ith the narrow 
tapering c'lid of the worm; and with this all the symptoms 
ceasetl. This peculiarity of mare’s milk is the more remark¬ 
able, as that of the cow seems to be agreeal'.le to the worm, 
and on being drunk merely alleviates the symptoms.— PhilU” 
deljihin Journal of Medical and Physical Sciences, No. 6. 


FRENCH INOCIIIJES EKSPECTINO THE EARLY CI TTING OF 

WHEAT. 

'riie subject of early culling of svheal has Litoly been agitated 
in I’rauco: .‘uul at tiie sitting of the C’enlral SiK’iety for the 
Eucourageinont of Agriciiltine, Science, &c. tif tlie northern 
departiueut, outlic^fitli of.);jiio lS'i‘A a Hejiort was read, con¬ 
taining answers to certain questions on the subject. 1st. Is 
not eiu‘iy-cut wheat more liable to injury from inotlis, (la tr/gne) 
weevils, &c. than that cut i;erfecl!v rine? ‘Jil. Will it keen 
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as well ill the stack, barn, or canary? 3rd. Is the cjiia- 
litv as nutritive and good ? ^th. Will it sen^e as well tor seed ? 
6tn. Does not the straw contract a mouldy snioll, and thereby 
spoU it os fodder ? 6tli. What species of wheat will best bear 
early cutting? 7th. (which seems but a modification of query 3.) 
Is it necessary for the grain to be completely ripe, to be the 
most profitable, as commonly grown ? 

To these questions answers have been returned by ten corre¬ 
spondents, which, though varying in minor points, are generally 
in favour of early cutting. One of them (M. Broy) gives the re¬ 
sult of three expcriincrits made by him in three dilf'erent fields, 
one half of each field having been cut eight tlays before the other. 
The balance is greatly on the side of the first cut, us to yroducc. 
This perhaps was hardly to be expected; though it is w'ell 
known Uiat in point oiixoeight it is almost sure to heat; which 
may be easily accounted tor from the superior liiinness and 
smoothness of the skin;—in fact, the greater proportion of flom‘ 
to bran; and lor this reason the bakers and millers botli in 
France and England invariably prefer it. 

The fifth query is not only su}>erHiious, but savours rather of 
the ridiculous. Is there ever a doubt oi'hay being the w'orsc for 
having been cut green ? Every pract ical larmer kiiow .s Unit the 
greener strain is cut, the more it assimilates to hay, and conse¬ 
quently the better it is as fodder for cattle. Besides, if the straw 
was subject to mould, the grain would also be injured, ami that 
would at once settle the question. Inhere is no doubt but early 
cut straw is bettei* for cattle, for thatching, l<)r manure, for every 
thing; and tliis remark particularly applies to wheat at all af¬ 
fected by mildew. By the by, it may to an English larmer 
appear rather singular that no mention is made of this diseast; 
in the French Report; but perhaps it is not so prevalent there 
as here. If any doubts exist as to the propriety of early cut¬ 
ting wheat in a sound healthy state, there can be none as soon 
as tne least ajipearance of mildew is visible on the straw. Years 
ago Mr. Arthur Young laid grea stress on this point, and he 
was right; tliough lie certainly carried his ideas of itsadvaii- 
tf^s to a preposterous length. 

To the sixth question, namely, what species of wheat will 
best bear early cutting?—the answer imturally is,—That spe¬ 
cies which in general comes (|uickcst to harvest, and is tlie 
most liable to shell out: but in this res[)ect there is, in point 
of fact, very little difference. I'lie hYencli farmers tliink 
mhite wheat is jierliaps more likely to shell, from the open¬ 
ness of the kosli, than other sorts. On the whole, the general 
opinion of our foreign neighbours on early cutting agrees with 
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our own, and may be summed up in the concluding words 
of their Report: “ Wc find considerable advantages in 
it; we avoid loss by the shedding (or shelling out) of the 
grain ; we obtain a better price lor it at market; we prefer it 
tor seed; it gives us a loaf of a finer and better quality; the 
straw is finei', more nutritive for cattle, tougher for banJs, and 
makes a more durable and rich manure.” “ Wheat perfectly 
ripe requires but a slight degree ol' heat and moisture to make 
it vegetate” [in the harvest field]; “ but, on tlie contraiy, cut 
early, say twelve days beliire the usual period, the bands being 
still green, and the slieaves arranged in tlie manner we have 
described,” {i.e. by hooding or capjiing) “ it is protectetl from 
many evils to which it would otherwise lie liable.” 

One observation occurs here, and it is a part of the subject 
wholly overlooked by our French neighbour,*.. If early cut¬ 
ting has its advantages, it has also its disadvantages. It is well 
known that wheat dead rijie may be cut and carried, as they 
term it in Norfolk; that is (except there be weeds amongst it), 
it require.^ not to remain in the Held, but may be carted inime- 
diatelv after cultiuu. On the contrarv, eaiiv cut wheal must 
nreessarihj remain from a week to a fortniglit belore the straw 
and corn are forward eiiouj?h to secure it either in the stack or 
barn. Consctjuently; the one incurs a risk which the other 
needs not incur. It is however admitted, that if the method 
of hooding die sheaves be adopted, that risk, even in bad 
w'ealher, will be considerably diminished. Some very sensi¬ 
ble remarks on this operation occur in the Report; and it 
would be well if some of our English farmers would adopt the 
method. We say some, because all those in the moister di¬ 
stricts do adopt it. Those who live in the drier atmospheres of 
Norfolk, Suffolk, &c. have comparatively so little rain at tlie 
period of harvest, that they regard it altogether as a waste of 
time and labour, and wholly unnecessary: dierefore, when a 
wet harvest does occur, they are utterly unprepared for it, and 
of course more injury is done to the corn in these districts 
than (with the same degree of wet) elsewhere. Besides, die be¬ 
nefits of hooding are not confined to a laiiiy season, they are 
equally ajipareiit in weadier ever so hot and dry. By being 
alternately exposed to the rays of a scorching sun by day, 
lieavy dews by night, and jierhap.s occasional showers, the skin 
of the grain acquires a degree of coarseness and roughness 
which tend to deprive it of its weight; whereas, if covered by 
hooding nothing of this kind occurs, and (on the average) a 
better sample is produced. Inhere is in short nearly as much 
difference in the sample, between wheat hooded and not hood- 
Vol. 60. No. 292. /lug. 1S22. U ed. 
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4s between wlieat cut eai'ly and that suffered to stand till 
it is ripe. It is biit fair, however, to observe, in conclusion, 
that hooded wheat from the sun being excluded ripens slower, 
and of course requires more time before it is carted than where 
the slieiwes are uncovered.—S. '1'. 

VARIOUS INDICATIONS OF PLANTS WHEN BURNT. 

In a treatise on the instincl of plants, or their capability of 
attracting from the most diflerent mixtures of earth precisely 
those substances which are proper and necessary to them, 
Hemibstodt communicates the interesting observation, that 
tlie saline contents of a plant may with some exjierience be 
guessed at by circumstances attending their burning; viz. in 
vqgCtobles burning quietly their kali is merely combinetl with 
vegdhble acids, whilst tliose burning with a hissing noise, like 
beet ropts, leaves of Ancthum gravcolem^ Borrago qjficinalisj 
Achillea Millefolium, and the stalks and leaves of Helianihus 
annum, anti Datin'a Stramonium), contiiin nitre; and those 
burning with a crackling noise (like liumer Acetosa, Ai'temisia 
Absinlhium, ImcIucu virosa, and Leontodon 'raraxaaim) con¬ 
tain muriate of potash. _ 

NUMBER OF THE KNOtVN SPECIES OF ORGANIZED UEINflR. 

From the collections in tlic Paris Museums, M. Humboldt 
estimates {Atm. de C/timir, xvi.) the known species of plants 
at 56,000, and those of animals at 51,700, among which 44,000 
insects, 4,000 birds, 700 reptiles, and 500 mammalia. In 
Europe live about lOO s})ecios of birds, 80 mammalia, and 
30 reptiles, and in the opposite sonthern zone on the Cape, 
we find likewise almost five times more birds than mammalia. 
Towards the equator, the proportion of birds, and particularly 
of reptiles, increases considerably, llow'ever, according to 
Cuviei^;s enumeration of ibssil animals, it njipears that in an¬ 
cient periods tlie globe was inhabited mucli more by mam¬ 
malia than birds.- 

FOSSIL REMAINS. 

A discovery of fossil reniauis was recently made at Atwick, 
near Hornsea (Yorksliu'c); the^rtion of a task, about thirty- 
eight inches in length, twenty inches in circumference at the 
lower end, and weighing four stone two pounds, was dug up. 
It is of fine ivory, except where slightly decomposed. 


ON PYROLIGNEOUS ACID CONTAINING ALCOHOL. 

On examining different samples of pyroligneous acid, M. Dii- 
bereiner lately found alcohol in two of them obtained from 

birchwood. 
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birchwood; Soon after a manufacturer of sugar of lead in 
Moscow, wrote to inform liim, that in rectifying pyroiigneoiii» 
acid he had obtained one-third of alcohol. 


CAPACITY FOR CAl.ORIC. 

In the Annals of Philosophy, xiii. 4G3, the discovery of the 
simple gases having an equal s|x;cific caloric (under equal bulks), 
and-of their capacity for caloric being j)roportional to their ca¬ 
pacity fi)r oxygen, is considered as most important^ and attri¬ 
buted to M. J)ulong. 'rhis is inaccurate, at least in a con¬ 
siderable degree; for in Meiiiecke’s Explanations of Stochio- 
inetry 1817, 8vo. 192 to 201, those laws are precisefy esta¬ 
blished, with several other delcrminations, and in their con¬ 
nexion with other stochionietric laws. But Messrs. Dulong 
and Petit have contributed much to the confirmation of those 
laws by a dissertation read on the 12lh of April 1819. As to 
their importance, further imjuiries will decide upon it. 


EFFECT t>F THE VOLTAIC PILE UPON Al.COHOL. 

M. Liidersdorfl^ architect at M''eissensee, in Prussia, states 
(in an inquiry connnunicated by M. Hermhstadt) that he 
produced an ethereal fluid by the action of tlie \’oltaic pile upon 
mere diluted alcohol. 

The same person has changed a mixture of ctjual parts of al- 
crohol and solution of ammonia by conlihued galvanizing into a 
fluid no longer inflaminable, of a wine yellow colour, of a bit¬ 
terish flavour, and a nauseous smell like canlliarides, which 
having been slowly evaporated, gave a greasy residuum. 


SUPPOSED COXni:CTIN(J POM'ER OF STRAW. 

In making experiments in orilor to ascertain the practicaln- 
lity of straw eoiulnctors proposed by Lapostolle, Dr. K. Brandcs 
and I^ieul. Ilolzcnuann found that a stalk of straw could only 
discharge a Leyden phial when tlie straw was moist, and even 
then only slow'ly and inqicrfcctly; but by no means when per¬ 
fectly dry. TJiey therefore conclude lliat Lapostolle’s pro- 
))osal was to lie rejected. This agrees with M. Troinms- 
dorff’s very accurate experixi^nts. 


OnSERVATORY AT MADRAS. 

It is now some years since an observatory was built at Ma¬ 
dras; but hitherto, thougli an astronomer (T^Ir. Goldinghaxn) 
every way qualified for the situation has been attached to the 
establishment, there has been a deficiency of instruments ne¬ 
cessary for the making of any obscn'ations that could be af>- 
plied to the purposes of science. 'Hiis deficiency having been 
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woperly rejwestsntetl to tlie Directors of the Honourable the 
East India Company, they have, much to their credit, taken die 
matter into consideration; and it is now exjiected that the ne¬ 
cessary instruments to render the Madras Observatory efficient 
will soon be supplied, so that we may expect, ere lon^, to hear 
that regular observations are taken in tliat quarter of the Bri¬ 
tish dominions. 


CAPT. KATEIl’s PENDULUM.— FIGUnE OF THE EARTH. 

Our scientific readers need not be iiifbrmeil how much at¬ 
tention has been, foj- some time, bestowofl upon those branches 
of science which have for their object the ascertaining the- true 
figure of the earth. But it may not be known to many of 
them,' that much in the furtherance of this object has been made 
to depend on the results obtained from observations made by 
means of Capt. Kater’s invariable pendulum. To give full 
efficacy to the knowledge to be obtained by this means, a })en- 
duluin made under Capt. Kalcr’s directions was con.strnctetl 
by ^Ir. 'Thomas Jones, wliicli has been tried at the dillerent 
stations of the Trigonometrical Survey by the ingenious in¬ 
ventor himselfi ana die results obtained thereby have proved 
exceedingly satisfactory. 

In consequence of these results, one of diesc pendulums was 
iniule about two years ago, under the inspection of C’a})t. Ka- 
ler, by the same ingenious artist who made the pendulum to 
which we have alluded, and was sent out to Mr. Goldingham, 
the astronomer who has the superintciidance of the Madras 
Observatory, who lias made many observations therewith, the 
results of whicli have agreed with the observations mtide on 
the trigoiionu?trical stations to a degree far beyond what could 
have been expected. - 

STEAM-VESSELS. 

A veiy interesting experiment has been made of steam- 
vessels on canals, in the Union Canal at Edinburgh, with a 
large boat, 28 feet long, constructed w'ith an inietnal move¬ 
ment. The boat had 2() ]'»ersons on board; and altluiugh 
drawing 15 inches of water, she was propelled by only four 
men at the rate of between foujri^d five miles an hour, while 
the agitation of the water was conhned entirely to tlie centre 
of the canal. - 

MOTION OF THE ELASTIC FLUIDS. 

Is flie Quarterly Journal 1817, Mr. Faraday has stated that 
the different gases move tlirough pi))es wiUi diflerent velocities 
under the same degree of pressure; that is, quicker in propor¬ 
tion to their levity. On tlic contrary, Girard endeavours to 
iirove in the Annalcs dc Vhimie^ xvi. 129. that all elastic 
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fluids under eaual circumstances move willi equal spee^ in¬ 
dependent of tneir specific weight, and that their motion » 
merdiy determined by the pressure which acts upon them. 


chronometehs. 

It is only within tliese few years that a due value has been 
attached to the aids to be obtained from good chronometers 
in ascertaining the longitude at sea. It is but justice how¬ 
ever to say, diat since its value was duly appreciated, much 
attention has been paid to this branch of science, especially by 
our Board of Admiralty. It is pleasing to be able to state, 
tliat they have employed active measures to manifest tlie value 
which they attach to this objec t. To tliis Board the world is 
indebted lor the eminently valuable labours of Dr. Tiurks, tlm 
same gontleinon who w'as employed to settle the boundary line 
between die United States and the British possessions in Nordi 
America, who during the intervals of that service was sent with 
the Owen Glcndower frigate to Madeira, with about a dozen of 
clironoineters furnished by different liiakers of eminence, with 
an undcrstaiuiiiii; that those cliroiiometers which are found to 
jierfbrni be.'.t, will be purchased by the Board of Admiralty at 
prices proportioned to tlieir various merits. We know no 
way in which a portion of the jiiiblic e:3^nditure can be more 
beneficially a])plie(i. 

OBITUARY.—Mr. James Dickson. 

On the 14th instant died at his house near Croydon, aged 
SI-, Mr. James Dickson, of Covent Garden, I'Yllow of the 
Liiimean Society, and Vice-President of the llorticultural So- 
eiety of London.—We shall be hajijiy to be enabled in a future 
iiiunber to give some aceomit of this eminent and venerable 
man. In the mean time*, the Ibllowing extract from the Life 
of his brotlier-iii-law', the celebrated Mungo Park, prefixed to 
his Journal (Ed. 181;)) bvthe judicioiisEditor, may be acceptable 
to our reatlers. “ Mr. Dickson wasliorn of humble parents, 
luid came early in life from Scotland, his native country, to 
Loudon. For some time he worked as a gjirdener in tlie 
grounds of a considerable nurseryman at Hammersmith, 
w'here he was occasionally seen by Sir .Toseph Banks, who 
took notice of him as an intelligent young man. Quitting this 
situation, he li\'cd for some years as gardener in several consi¬ 
derable families: alter w hicfi he established himself in London 
as a seedsman; and has ever since followed that business with 
unremitting diligence and success. Having an ardent passion 
for botany, w'hich he had alw'ays cultivated according to the 
best of his means and opjKu l unities, he lost no time in pre¬ 
senting 
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renting him^lf to Sir Joseph Banks, who recciml him with 
great mridness, eticouiageil him in his pursuits, and gave him 
access to his valuable library. He thus obtained Aic free use 
of one of the most conndete collections of works upon botany 
and natural historj’, which has ever yt‘t been formed; and 
whicli, through the liberality of its possessor, has contributed 
in a ^eater tierce to the accommodation of scientific men, 
Mid tlie general odv^cement of science, than many public es- 
tablishmeiits. Such leisure hours as Mr. Dickson could com¬ 
mand from his business, he devoted to an assiduous attendance 
in'^this library, tmd to the perusal of scientific books obtained 
from thence. In jirocess of time he acquired great knowle^je, 
and became eminent among the English botanists, and is now 
kflpwh in Europe among the jiroficients in that science as one 
of its most successful cultivators, and the author t>f some di¬ 
stinguished works. At an advanced periiKl of life he is still 
acidveiu business, and continues to pursue his botanical studies 
with unabated ardour and assiduitv. 

Mr. Dickson is a Eellow of the Linnjcan Society, of which he 
was one of the original founders, and also Fellow and \'ice-Presi- 
dentofllic Horticulture Society. Several communications from 
him appear in diffek^t volumes t)f the Linncean Transactions; 
but he is principally. Imowii among botanists by a work en¬ 
titled “ Fasciculi QuOTubr Plantannn CVyptogamicarum Bri- 
tannioE,” Loud. ]78o-93; in whicb he has described upw'ards 
of four hundred plants not before noticed. He has the merit 
of having directed the attention of the botanists of this country 
to one of the most abstrsuc and difficult parts of that science, 
to the advancement of which he has himself very greatly con¬ 
tributed. 

“Sucli an instance f»f successful industry united with a taste 
for intellectual pursuits, deserves to be recorded; not only on 
account of its relation to the subject of this narrative, but 
liccause it illustrates in a very striking and pleasing manner 
tlie ad^^tages of education in the lower classes of life. The 
attention of the Scottish farmers and peasantry to the early 
instruction of their children has been already i cmarked, and 
is str<mgly exemplified in the l^tory of Mr. Park’s family. 
'Hie diffusion of knowledge among the natives of that part of 
thfc kingdom, and their general intelligence, must be admitted 
by«yeiy luiprcjudiced observer; nor is there any country in 
which the effects of education are so conspicuous in promoting 
indi^try and good conduct, and in producing useful and ro- 
spectalnc men of* the inferior and middle classes, admirably 
fitted for all the important offices ol* common life.” 


i.r.c- 
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LECTURES. 

St. Georges Medical and Chemical School .,—In first week 
of October, these Lectures will commence as usual in George- 
street, Hanover-square, and at the Royal Institution in Albe- 
inarle-street, vi/. 

1. On the I^aws of the Animal CEponomy, and the Practice 
of Physic, with Pathological Demonstrations, by George Pear¬ 
son, M.D. F.ll.S. Senior Physician to St. George’s Hospital. 

2. On the Science of C’hcmistry, with the Operatit^ns in va¬ 
rious Departments, by W. T. Brimde, Prof. Chem. Roy.;|n., 
Secretary Iloy. Soc. &c. 

S. On Therajieulics, with Materia Medica, by George Pear¬ 
son, M.D. F.R.S., &c. 

LIST OF PATENTS FOR NEW INVENTIONS. 

, To Jonas Hobson and .John Hobson, of Mytliom Bridge, 
in the jiarish of Kirkbiirton, in the county of York,’w’oollen 
manufacturers and inercliauts, for a new series of machinery 
for the better, more cflectual and expeditious mode of shearing, 
cutting and finishing woollen clotlis, ker^ymcrcs, and all otlier 
descri[>tions of cloths and piece-goods require the use of 

the shears.—Dated the 27th July 1822.—2 months allowed to 
enrol sjjecifications. , % 

To Jolm Stanley, of CMialton-row within the town of Man¬ 
chester, Lancashire, sinitl), for certain machinery calculated 
for a more efTi<‘acIous mode of fuelling, or supplying of fur¬ 
naces in general with fuel, whereby a considerable reduction 
in the consimiption of fuel, tlie aj)pearance of smoke, and of 
lalmur, is effected.—27th July.—G months. 

To .Tohn Pearsc, of Tavistock, ironmonger, and clpck- and 
watch-maker, lor certain iinjn'ovements in tlie constriictipn and 
manufacture of spring jacks, .and their connexion with roasting 
a)j})aratus.—27th July.—G months. 

To Sir Anthony Perrier, of die city of Cork, knt. for certain 
improvements in the apparatus for distilling, boiling, alfei con¬ 
centrating by evaporation, various sorts of liquids and fluids. 
27th July.—6 moiitlis. 

To Robert Koxby, ol‘ Arbour-square, Stepney, Middlesex, 
gent, for certain improvements on or additions to die astrono¬ 
mical instrument known by the name of the quadrant—31st 
July.—2 months. 

To William Clehirul, of the city of Glasgow, in North Bri¬ 
tain, gent., for his improved apparatus fur the purpose of eva¬ 
porating liquids.-17di August—4 months. 


METF.OJIO- 
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Meteorology, 

METEOROLOGICAL TABLE, 

The London Observations by Mr. Cary, of die Strai|<{. 
The Boston Observations by Mr. Samuel Veall. 


Daytt oi 
Month. 

V 

1632. 

( Thermometer. 

Height of, 
the Barom. 
Inches. 

Weatlier. 

I 

,.011(1 

a 

0 

!< 

--— ■ g 1 

11 o’clock ’ 
Night, 

llustuil 

LoihI. 

Dostoi 

Loiidan. 

Boston. 

July S7 

A8 

70 

58 

71 

29'85 

29.25 

Fair 

Fine 

S8 

57 

66 

56 

69 

•60 

29 

Showery 

Fine 

f9 

57 

70 

58 

635 

•57 

29*10 

Showery 

Cloudy 

80 

56 

64 

54 

56 

•64 

29*25 

Showery 

Do. rain 

31 

55 

61 

51 

60 

•75 

'29*33 Showery 

Do. do. 

Aug. 1 

53 

66 

50 

62-5 

•88 

29'40 Showery 

Fine 

2 

55 

59 

50 

60 

3001'29*45 

Showery 

Cloud V 

O 3 

.54 

m 

51^ 

.•64‘5 

•06'29*61 Fair 

Fine ’ 

4 

55 

68 


60*5 

29'87 29*55 

Fair 

Cloudy 

5 

55 

67 


;^B4*5 

•95 

29*50 

Fair 

Cloudy 

6 

56 

64 

'63^ 

^'61-5 

30*08 

29-65| Cloudy 

Cloudy 

7 

59 

69 

59 

67 

•H 

29-70' Cloudy 

Cloudy 

8 

55 

70 

60 

72-5 

29-95 

29*40 Fair 

Fine 

9 

59 

68 

61 

67 

•82 

29*30 Cloudy 

Cloudy 

10 

60 

71 

62 

65 

•86 

29*40 

Fair 

Cloudy 

tl 

61 

70 

62 

73*5 

•84129^40 Cloudy 

Cloudy 

IS 

60 

70 

62 

74-5 

*90 

29*25'Fair 

Fine 

18 

63 

72 

60 

67 

*88 29 35 Showery 

Fine 

14 

60 

69 

60 

71'5 

•96 

29‘40 Cloudy 

Cloudv 

0 

18 

59 

68 

55 


•89 


Fair 


^ 16 

57 


67 


30*15 


Fair 


‘ W' 

64 

76 

67 


•29 


Fair 


18 

66 

75 

61 


•24 


Fair 


19 

61 

76 

67 


• 23 ! 


Fair 



67 

74 

65 


mm 


Fair 


91 

62 

80 

69 


•05 


Fair 


S3 

60 

79 



29'94! 


Fair 


S3 

60 

74 

60 


30*03 


Fair 


64 

58 

66 

60 


29 * 89 ! 


Cloudy 


95 

55 


55 


•79 


Showery 


36 

55 

69 i 



•74 


Fair 



The quantity of rain from 31st .lul} amounts to 2'40, 

N.B. The Barometer’s height in Lon<lon is taken at one o’clock. 
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XXVI. On the Orighi and Discovery of Iron, By 
David Mushet, JSry.* Kr 

Tradition informs us that the discovery of iron was made 
in consequence of the accidental burning of a wood inOxi^QPe. 
This is possible, and might be rendered probable, if on 
nation tlie remains of iron-mines were now to be found <Hi. tlio 
sites of some of die ancient forests. But 1 think the idbeo- 
very more likely to have been made in the conversion of Wood 
into cliarcoal, which undoubtedly the Greeks used for culinary 
if not for cliumber purposes. 

If the operation ofcooling,** as it ,called, was in former 
times at all similar to that now practise^ and it could not well 
be more simple, the discovery was uniiWdable, w'here iron ore 
was found in quantity, as in Uiis neighlwurhood, on the surface 
of die ground. The wood collier covers his pit or wood heap 
with a coating of die moistened soil. If this contained frag'* 
ments of iron ore, many would occasionally be exposed to the 
contact of heated charcoal, during the combustion necessary to 
its conversion, and undergo de-oxidadon so as to re3^ a 
bright sui*face, on being struck with a flint or stone. If a 
mass ore accidentally dropped into die middle of the burn¬ 
ing pile during a period of neglect, or during the existence of 
a thorough draft, a mixed mass jiartly earthy and partly me¬ 
tallic would be obtauicd, possessing ductiiitv, and extension 
under pressure. But if the conjecture is puslied still ||irther, 
and we suppose that the ore was not an oxide, but rich in iron 
magnetic or specular, the result in all probability would be d 
mass of perfectly malleable iron. ‘ I have seen tms fact; illus¬ 
trated in the roasting of a species of ironstone, whu^ was 
united with a considerable (juaiitity of bituminous matter afler 
a high temperature had been excited in the interior of the piiei, 
plates of malleable iron of a tough and flexible nature were 
found, and under circumstances n^iere there was no fliel but 
that flunished by the ore itself But to return. 

Iron being once discovered, many attempts would be made to 
* Communicaterl by the Author. 

Vdl. 60. No. 293. Sept. 1822. X give 
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to^t whicilVfils theeHectof^Gcident,^ moi^ iwerriug re- 
l^eseatteilali^i^uld ftt first be confintsd svitbin,fii€t |3n^ 
dncjts of the wood or forest Uiat furnished bolli the fuel and 
ore. Some time woidd be necessitty to determine what psaiscular 
stcme afibrded the ponderous result; and when theimperior 
ctf the ore led to a. ccmclusioii in its favour, n:any fruitless 
attempts iVKOuUl lie inade to place it under circumstances simi- 
Iw to those in aiiich the discovery was first made. If the soil 
a|R>rded ores of different colours and qualities, much time would 
be 1^ in assigning to each its respective share of merit or de- 
no^nt, qualities would be imputed, uihI inferences drawn, that 
merely resulted fi’om tlie imperfection of tlie attempts. If tlie 
oir«s were oaides of irmi, and suddenly exposed to a high tem* 
pecBlaire^ the whole would be converted into a heavy black 
glwK^ and thrown aside as coiituiiihig no metal. Those ores, 
ad the 'bonirary, would obtain a decided preference, that con.- 
tahidd lil^e earthy matlei*, and the iron but little in the state 
of oocidet But it would soon be discovered that, these ores, 
without a vkiient and continued heal, would come out from the 
fire but little changed, en^cept upon tlieir surfiices, and inca- 
{M^ of being codv^Fi^ Jnto any form. 

' might pf^ axi^^and the fact itself only be known by 
Irai^tuMi^ when in more skilful hands, led to 

new and more suo^^mlltatt^ptK. During a }M:riod of labo¬ 
rious perseverance, itrwould be discovered that not only lugh 
tenqjerahire was necessary, but tliat die ore thus heated 
shouid not be directly exposed to the action of that air which 
wIb the source of the temperature; this would lead to the 
.practice of keeping Uie ore surrounded as much as possible 
wbih fuel while the process of its conversion into iron was 
gohm forward. The charcoal fire for this puipose would be 
lomia itveonvenient uikI expensive: hence would arise the first 
attempts ut a furnace. In die present time the manufacture 
aCinm is not only associated with liellows, but widi blowing 
mwchfries of the most powerful construction; but it is exceed- 
ingfy probable that lieJlows existed, and might Imve beeai used 
Jbr thu purjKise of forging iron, long before diey were applied 
to its manufacture from theores. 

iron, long after its discoveiy, was most probaldy applied 
sidi^y to' ^’icultural purposes; and it was not until the.dis- 
of^a regular method of converting it into steel, or of 
..producing sftem from its ores, that it advanced its high.claim 
.the .consideration of mankind; and in our days so 
jtewmifiilly has the justice of tills claim been, advocateih &at 
the maatery of this metal may he safely acknowledged m a test 
of the higiiest adyaticement of civilkation among nations. 

Tlie 
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The general use of hordoied onf^)er> hap' the ancients, fyp‘ 
edge tools, end warlike instruments, d^ 'ndt preclucie deft 
supposition that iron was then comparativiftly pleftitUy, hut 
confiiMMl to the ruder arts of life. 'The knowledge as well 
as the mixtures of co)>per, tin and zinc, seem to have bear 
amongst the first discoveries of the metallurgist. Instruments 
fabricated from these alloys, recommended % the use of ag8% 
the perfection of die art, the splendour and polish of tlieir suiv 
faces, not easily injured by time or weather, would not soon 
lie laid aside or superseded by the invention of simple iron, 
interior in edge and in polish, at all times easily injured Iw 
rust, and in the early sUiges of its manufacture converted with 
difficulty into forms tlint required proportion or elegance. 

Other reasons may be amluced to show why iron may have 
existed, and di<l not supersede the use of cop}>er and brass in 
the art of war, or for general purposes. Og, king of Bashan, 
had Ills l)cdstead made of iron, which shows that the metal 
was known at an early period in Palestine; and some of the 
kings of Canaan had cliariots marie of iron. Many ages af¬ 
terwards warlike instruments, rc<]uirii^ edge, continued to be 
formed from a liai 'eiied niodificoticm of copper, or tin and 
co}>per. I’lie first correct idea we roedve from history cf tiie 
iinporlance of steel in the arts i& h’om the account of the pro* 
sent made bv Porus to Alexander of 40lbs. of Indian steel; 
a present wliicli we arc bound to consider was the most valu¬ 
able that Porus could bestow, and the most acceptable tiiat 
Aiexajider (at that time overwhelmed with the spoils, of the 
East) could receive. This transaction on the banks of the 
Hydaspes must have taken place at least 800 years after irei| 
was in use in Palestine, and affords a strong presumption that 
steel, if not then altogether unknown to the artificers in Alex¬ 
ander’s army, was an article exceedingly rare. The same ob¬ 
servation will equally apply to India at the same time. No¬ 
thing ill the estimation of Porus, in his extensii'e lioinlnions, 
was more rare or valuable than a gift of steel. If we aontiust 
the native nianufacture of steel in India at that time with its 
present abundance and cost of procUictirai, we must infer that 
the progress of this art has not been stationary in India since 
the days of Alexander. Wc learn from Dr, Buchanan’s ac¬ 
count of iiKm-making at one ]mrticiilar statical in Indio, that a 
man’s labour for one day is nearly equivalent to the value of 
two pounds of iron; and in another account, tiie value ef 
one pound of wook, or Indian steel, is stated to be equal in 
value to six pounds of iron; so that the labour of a man ftir 
three days will at the present time purchase one pound of such 
steel as Porus deemed his higlic's! gift, and which the con- 

X 2 queror 
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aivert^ of the disdained not to accept. In other iiwds, 

vbe gi& in cwr tim^ could be, .purchased by the labour .‘CKB^^ne 
nonii for SiO dayS) equhnlent m our money to 30/. or ■ 

But U» return to the subject of iron,—to trace if piMUe 
those probable steps by which it was first placed in til||jfol[de of 
mano&ctured products. I say prolmble steiis, for I a^ciraid 
there does not now exist in this or any other •OTuntr^‘ia’'cliie 
by«wfaich the rise and progress of this art may< with certainty 
be traced, an art which has given man the mastery over all 
other metals and minerals, and has conforred on him the .ui> 
rivalled dominicMn of the nniverse. Yet whilst die exploits of 
the conqueror and the intrigues of the demagogue are faith¬ 
fully preserved through a succession of ages, the persevering 
and unobtrusive efforts of genius, developing the best blessings 
of the Deity to man, arc for ever consigned to oblivion. 

The uncertainty of obtaining iron in tiic iiuxle by which it 
was ori^nully discovered, would probably give rise to a spe¬ 
cific operation for this purpose. The powerful cflects of air 
in raising the temperature would soon l)e n])preciatcd, and its 
current by various ccaatrivtuices ilirected upon the burning 
fijeL The ceconofoydfd^ latter, the attcniintit)n and concen- 
tefttkm of the hes|;,''Wi(ii]id next become objects of considera- 
fi(^; and different 'contrivances with stone and mortar 

would for atimesifii!n]ildte''the labour and exhaust tlie patience 
of'the daring metallui'gisi. From manifold comhiiiations 
there would at last result a furnace capable of producing uni¬ 
form results. Greatly delighted must this early worker in imn 
have been, when he found he could obuiin by regular rules of 
process, that which iiad only existed by chance. I'his feeling 
must have been equally shared wiUi the more early inventors 
or extractors of otner metals, and in many respects enjoye'd by 
them in a superior degree. The production of a crude in¬ 
fusible mass of iron withdrawn from the iurimce, burning by 
its own intense temperature, surrounded by scoria, and com¬ 
pressed to form by repeated blows, woidd seem a less peifoct 
result than a pure molten stream of brass or cojqx^* issuing 
firom the crucible of the founder, and becoming in the moul^ 
by a creation simultaneous with its existence, matter of the 
most perfect shape and figure. 

Mi however, we were to appreciate the merits of the respec- 
tivoidiso^cries by die unwearied and unremitting labour em- 
pkifud in both cases, the palm of excellence would probably 
boMbestoWed on the ruder worker in iron. Less ingenuity 
aad oontiivance would be a]iparcut; but an unoommcni stretch 
of tml and labour only could have crowned his labemrs wfth 
success. 

As 
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soon fts certainty of operation wn&estsibUsliedj’other im^v 
prov^entB woukl folloWfin the of irow-maJting. A« the) 
of the metal were developed, demand v'ould corder 
nn dlfi^lonal value upon tlie product. The smith, to use a 
phrai^^^annon to this and other coiinti*ies, would, in propor¬ 
tion manufacture increased in value, direct his attendem 

to thc ’^tBConijJiny of tlie process.” In his first assays, both 
([uaiitity and proportion would most likely be entirely over* 
kx>ked, and the real qwuitity of metal in an ore computed only 
by the crude and inipcrlect extracts. Habit and observation 
yr»uld ill time point out the utility of having a measure of bulk 
whereby to repeat those projiortions correctly, that exjieri^ace 
liad taught l»im were productive of the most uniform results. 
A favourable combination of circumstances in the furnace, 
might at a fortunate conjuncture enlarge his bloom of iiXMi: 
this rejicatcd, would lead to a suspicion that more iron might 
bt! extracted from the ore, were tlie inanipulation itself m<M*e 
perfect. This would furnish new motives for obsei*vation and 
coiitrivmice. ]nij»r<»vemcnt would ftillow, and the smith would 
feel the importance of the result, M'hetJier it was equal to one- 
foiirtli, one-third or one-half the weight of tlie ore. It would 
also be discovered llint some ores, however, perfect ly operated 
upon, w'uuld not yield an ecjital quantify of iron with others: 
hence would arise the imjiortant distincticin* of rich and lean 
ores. 'Fhis simple fact would give a new'impulse to exertion. 
Rich ores would be sviughl after \rilh avidity, and paid for in 
proportion to the (puintity of metal obtained from them by the 
smith. When these ceased to exist ui }>lenty upon tlie surface 
of the corili, digging would be resorted to; the art necessary 
to distinguish Ixitween a lean and a rich ore, and the skill ne¬ 
cessary to follow them through soil and rock, would become 
imp<n*lant qualifications. A new class of labourers endowed 
with superior skill and intelligence would in time be formed, 
to which lias since been given the name of miners. Though 
we cannot precisely say what was the jieciiliar form of tlie iron 
furnaces or air bhximeries of the Greeks and Romans, yet we 
may form some idea from what is now practised bv other na¬ 
tions in the infancy of die art. Park, I think, in his Travels 
in tlie Interior of Africa, has given a drawing of u low conical 
furnace, which seems an easy and natural structure lor a rude 
a^. Small openings at the lower end of the cone to admit 
the air, and a larger orifice at tlie top, woukl, with charcoal, 
be sufBcient to give a considerable degree of heat The fur¬ 
nace would in liie first instance be filled witli layers of (diar- 
coal and iron ore alternately, and the fire ap}>iied to tlie open¬ 
ings in the lower extremity of the furnace. The incasnrc of 

heat 
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he9t iMTould easily bf3 regulated by narrowing or enlarging diose 
apertii^s, and a renewal of the fuel when necew>ary easily ^ 
fected by the hiiinel at (he top. Tills seems Uie gi'eateat.adf* 
vance in tlie art which the Alrican has made^ and it ht h^hly 
creditable to the inventive powers of that people, that Anrl^a 
is ranked in tlie class of iron-making nations. Mexico and 
Peru, with all tlieir claims upon civilization, could not at the 
time of tlieir discovery boast the possession of such an art. 

In other countries furnaces of various shapes have been de¬ 
vised ; but, however dillerent in structure^ they have acknow¬ 
ledged the same practice now followed upon tlie burning sands 
of Africa. Oblong furnaces with flues and passages of an en¬ 
larged size to conduct and rarify Uic air, and cajiablc of con¬ 
verting more ore at one time, seem to have been die greatest 
advancement in the air-blooinery: the practice of which un¬ 
der every contrivance w'as to sti’atify the ore with the fuel; 
and die principle, a gnulual de-oxidation of the ore whilst it 
maintained the cunihustioii. A high temjiei'atiire iiniteil or 
welded die masses of iron ore together; these were carried to 
a stone, or in tlie advaimeinent of die art to an anvil, where, 
by means of Jiaininees,.Jtlie unmetallizetl particles, forming with 
die eardis a viy^uaj.oem’ia, were forcibly expelled, and form 
given to the metallic mass. This is now principally confined 
to some of the l^iani'sh provinces, and to the shores of the 
Mediterranean, wiiere considerable quantities of ore from the 
Island of Elba are worked in diis manner. The remains of 
furnaces of this sort have been found in elevated situations in 
Scotland; and though die form can no longer be traced, yet 
in the neighbourhood of Derail Forest are the ruins of old fiiiv 
naces surrounded with scoria, on the high grounds, who’e the 
only afiparent inducement for tlieir erection could have been 
a strong current of air. 

The practice of Uiese air-blooraerics must liave been slow 
in the extreme. A long and continued cementation of the ore 
in contact widi die fuel, must in die first instance have been 
necessary to disjxise die metallic particles to unite. A too 
rapid exposure to a high temperature would be apt to unite a 
considerable portion of oxygon with the ore, which in this way 
would acquire a coiisitlerabje degree of fusibility: diis would 
not only diminish the quantity and quality of the iron, but re¬ 
tard the general operation. To I’cnder the quality of the iron 
homogeneous, masses of iron ore w ould be used as nearly cS 
one size as possible, which would give rise to a rejection, in 
part^ of the small or dust ore gener^y the richest of the vein. 
That diis practice prevailed to a considerable extent in Glou¬ 
cestershire, is evident from the large quantilies of small mine 

found 
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found from time to time in the old carems or weeldons of the 
lil 1 les^ttMle. liliese acknowledjjed evils uttdoubtedly affected 
the oeecmotny and prosperity ol the trade, until some more for¬ 
tunate or more ingenious worker applied the licllows to the 
art of^irofib^nuddug, which gave rise to the blast bloomery, and 
occasicmed a great revcdution and improvement in the fabrica¬ 
tion of that valnaWe and highly useful metal. 

Colefbrd, Oloncestershire. 

[To l)e contimicfl.j 


XXVII. Suggestions for simplifying Mr. Ivory’s Solution of 

the Dofuble Altitude Problem. By Mr. Edward RiddIe, 

Boyal Naval Asylum^ Greenv-'ich. 

To the Editors of the Philosophical Magazine and Jmirnal. 

Gentlemen, — In The Phiiosopliical Miigazine for August 
1S21, Mr. Ivory has given a new and direct solution to the 
well Imown nautical problem, wliii'h requires the latitude to be 
determined from two altitutles of tliesunyandthe time elapsed 
between tlie observations; and as the male'which he has de¬ 
duced possesses several advantages over an^^ otlier that has 
hitherto been given lor the purpose, it niuy be hoped that 
teachers of navigation will generally feel it their duty to en¬ 
deavour as inucii as possible to inlnxluce it into practice. 

I conceive how'cver that, simple aiul convenient as the rule 
is, its form yet admits of an advantageous alteration. In the 
numerical calculation from the forimila.s which Mr. Ivory has 
investigateil, it is necessary to refer both to a table of natural 
shies, and to tine of the logarithms of numlwrs. Rut in this 
solution of the problem, the use of both these tables tuny be 
very easily dispensed wiUi; as by a simple Iraiisfbmiation of 
two of the expressions the whole of the calculations may be 
performed with even greater neatness and facility', w'idi the aid 
of no other table than one of log. sines, &c. 

Ill R rule for the guidance of ordinary comjnilers, it is de¬ 
sirable to avoid, when it can conveniently be done, a reference 
to a variety of tables; :is the mere act of turning from one 
table to another has in itself a tendency to peiplex. But by 
tlie slight alteration which I have to propose in Mr. Ivory’s 
solution, this objection to it (if an objection it may be called) 
will be completely obviated; and, besides, the form of calcula¬ 
tion admits of an exceedingly convenient arrangement; a cir¬ 
cumstance which may recommend the rule to tne attention of 
persons who, otherwise, might not at once be sensible of its 
Value.. Jn 
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In tl»is class of jKrscais I must t)bscrve that I ftjel myscll’ 
iiicludeci; tar it was not till I had given Mr. Ivory’s paper a 
.very attentive consideration, and liad been at considemble 
jmilis in arranging the calciiUitions of an example, tlmt I fully 
jwreeived the great practical importance of this result of his 
able and ingenious view of the problem. 

The expressions to which 1 have alluded as admitting of a 
convenient transformation are these; viz. 

« A =- - - and “ B =- - -where h and 

h' are the altitudes, and the logarithms of A and 13 are tlie 
quantities required. 


Now’, 

and 


sin A + sin A' 


sin A •— sin h' 


= Sill 


= Sill 


A + h' 
Si ~' 
A - A' 


COS 


A— A' 
2 

h + h' 


, COS —-—; expressions from 

. A 

which the logarithms of A ami IS may be obtained at once. 

M’illi these alterations in the forms of the expressions fi)r 
A and 15, Mr. Ivory’s ibrnuiias lor computing the latitude 
may be arranged rnider; I being the half interval of time 
between tlie ob^vtjp^^s, h and h' the altitudes, 1) the decli¬ 
nation, and L ^ 

cos 1). .sil) L 

2; sin D. sect a. 

, A + A . A — ir , 

[J. oin c — cuh ——. sin . cosect a. 


4. Cos (J s= sin 


A + A' 


cos 


‘2 

h - h' 


sect r. sect a. 


5. Sin L = cos c. cos (h -f- d). 


It may bo observed on these formulas, that a, sect «, (which 
is wanted twice,) aiul cosect«, are obtained at the same opening 
of the table; and so are cos D and sin D; sin and cos tif 

sin and cos of - and r, cos c, and sect r; so tliat the 


A -f. A' 


number of openings of the book of tables is comparatively small. 

The demonstrations of the formulas may be seen in JVTr. 
Ivory’s paper, which also contains the investigation of a very 
neat method of estimating the effect of the change of the sun’s 
declination, in the interval between the observations, when it 
is deemeil of any consequence to advert to it. The practical 
rule from the above formulas may be tlius gi\'en in words, oil- 
serving that in every case the tens are to be rejected from the 
:^(Iices of the logarithms. 

Practical Pule, 

1. Add together the sine of half tlie elapsed time, anti the 

cosine 
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cosine of the declination, and Uie sum will 1^ die sim of ore 
JirsL - 

2* A dd together the secarU of arc first, and die sine of die 
dedinatiou, and die sum will be the cosine of arc secofidj which 
will be a£ute wj^en the latitude and declination are of die sanu; 
denomination, but obtuse when the)' lire of different ones. 

3. Add togedier the cosect, of arc first, die cosine of half the 
sum of the altitudes, and die sine of half dieir diiierence; and 
the sum will be the sine of arc third, 

4. Add together the secant of arc first, the sine of half the 
sum of the altitudes, the cosine of half their difference, and the 
secant of arc third, and the sum w’ill be the cosine of arc fourths 

5. When the zenith and elevated pole are on the same side 
of the great circle passing through the places of die sun at 
the times of observation, the dijffh'cnce of arcs second and 
fourth w'ill be arc otherwise dieir sum iviil be arcJifth. 

6. Add together die cosines of arcs tliird and fifth, and their 
sum will be the sine of the latitude. 

Note. When the declination and latitude arc nearly equal, 
and of the same name, it may sometimes be doubtful whether 
the sum or difference of arcs second and fourth ought to be 
taken for arc fifth. But the conipiitaticni'is soon made on both 
suppositions; for cosine of arc fifth is die 1^ logarithm which 
is taken from the tables, and the other pudssi ibf du; calculation 
are therefore not affected by the change. One of the results 
must certainly be the required latitude, and the latitude by 
account will generally be suificiciil to determine which of them 
ouglit to be taken. But w hen the sum of arcs second and 
fourth is equal to 90°, or greater, it can only be their tlifference 
W’liicli is arc fifth. 

Form of Calcidation. 

sin lI.E.T. ' 
sin Due co:> 

sin Arc I scot co-sect 

Arc If cos 

sect Arc 1 

sin \ Slim alts. “ ' cos 


cos \ (lifT, nits. sill 

sect Arc III • sin 

Arc IV con . cos 

Arc V ... cos 

Lat. sin 
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Example *—Given tlie altitudes of the sun IS® 41' and 
17* IS', interval one hour, and the sun’s declination 20® S. to 
find the latitude, it being by account about SO® N. 

19^ 41' 


17 13 


Sum 30 54, half sum 18° 27' half interval 
Diff. 2 28, halfdiffi 1 14 * 

9-115698 sin 7° 30' 

9 072986 eos 20 0 sin 9-534052 

9 038684 sin I 7 3 sect -003296 

11 no 10 cos 9-537348 


7®ar 


cosect -911030 


-00329G 

9-500342 sin 

9-999899 cos 

•006103 sect III 


IV 71 8 cos 9-509640 


18° 27' cos 9-977003 
1 14 sin 8-332924 


9 35 sin 9-221037 
cos 9-993897 


V 39 2 . cos 9-890298 

Lat. 49 59 sin 9-884196 
*, , . . - 

I have introduced the rule in the above form among the 
young navigators^ini i^is Institution; and if what 1 have said 
may be the ineai^ of drawing the attention of practical men 
to the subject, my object in writing tliese observations will be 
attained. 


XXVIII. On the Relation of Acids and Alkalis to vegetable 
Colonrsy and their Mutations thei'eby. By John Murray, 
F.L.S* M.G.S. M. fV,S. ^c. 

To the Editor's of the Philosophical Magazine and. Journal. 

Y JuIjr 9, 1822. 
o u had the goodness to insert in a former 
Number of the Philosophical Magazine (volume Iviii. p. 273) 
few remarks of mine on tlie change of vegettible colours by 
'’metallic salts; and it is more tluui a twelvemonth since I have 
in my prmlections pf)inled out that the mei*e change of colour 
produced by acids and alkalis afforded no certain index of 
their nature. I showed th^, action of salts of iron, &c. on sy¬ 
rup of violets, &c. in my experiments at the Surry Institution, 
both in my public discussions and to sevei-al individuals in the 
laboratory of that Institution. 

At page 274 of the Philosophical Magazine, vol. Iviii. my 
language, one waiuKl think, is einjibatic enough. It seems 

evident 
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evident that we have vet to leam the invariable characteristics 
of alkalis and acids. We may attempt to cover our ignorance 
a free use of the term anomaly; but I do hold that in the 
universe of God there is no sucli tiling as anomaly.” 

After all thll^ I do own tl'.at Mr. Faraday’s paper on die 
same subject in Mr. Braude’s Journal for 1st instant, pp. 315 
and 316, surprised me not a little, because I must assume 
egotism, though it may appear, that the very humble priority 
ol requesting die attention of chemists to this important fact is 
due to me, as clearly demonstrated by the paper published in 
your S8th volume. 

Mr. Faraday, however, is not pleased either to advert to that 
paper or my name as connected with the subject, and his pa¬ 
per conclucles in the following language:—“My object has 
not been to trace these changes as Jar as possible, but merely 
to show their general appearance, and to guard against any 
deceptive* conclusion with respect to solutions tested by Tur- 
meire, and to call attention to the distinguishing charactei's of 
acids and alkalis.^* In the present very imperfect state pf che¬ 
mical science we may not be able “ to trace these changes as 
far as possible f and /had already called attention to the de¬ 
ceptive conclusions in question. ISfr. Faraday has in a former 
part of this paper observed, “ I find on trial, however, so 
many substances possessing this property,** namely, what I had 
pointed out in tlie action of subacetate of lead, nitrate and sul¬ 
phate of copper, &c. “ that,” continues this ingenious chemist, 
“ it must either be limited more exactly than has yet been 
done, or else given up as a distinguishing property.” How 
“ limited more exactl}' ?” It must be given up entirely. 

Mr. Faraday endeavours to account for the change, but the 
success of this attempt does not seem quite so evident; for in 
one part of his memoir he thinks that it is in consequence of 
the protosalts becoming pcrsalts, though he states “ submuriate 
of zinc,” &c. “ appeared alkaline to turmeric paper.” Further 
on, it is stated that “ the eflect is produced principally by the 
acid present.” How can this be, in the case of subacetate of 
lead ? Does this too become a persalt ? But lie afterwardatf 
remarks tliat “ the whole substance must act.” 

Now the truth is, that all that was done beftire my experi¬ 
ments, consisted in Desfosses showing that boracic &c. acids 
reddened turmeric pajier; and Mr. F. thinks that Soutli had 
found that subacetate of lead reddened turmeric paper. It 
may be so, for any thing I know to the contrary; but / have 
never met with die detail. From all this however it was merely 
supposable that turmeric, as turmeric, was susceptible of this 
change by the action of boracic acid, &c. But I have ad- 

Y 2 verted 
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ve^d not only to turmeric, but to other vegetable colours, as 
Syrup of Violets, Tincture of Cabbage, Columbine, &c. 

In the ‘^Transactions of the Royal Society of London,” 

, M[r, Smithson has ingeniously supposed that yie transit from 
4'ed to blue, exhibited on the rupture of the leJIes of the red 
cabbage, &c. is owing to the escape of carbonic acid gas. This 
however is most certainly not the case. I am induced to 
ascribfe it to the loss of a portion of its latent caloric, for the 
foUowing reasons: If the vessels be ruptured in a heated at¬ 
mosphere, the colour continues red. If the blue inftisioii be 
heated, it becomes red, which is completely fatal to Mr. Smith¬ 
son’s conclusion. The Tincture of Cabbage will even change 
to red in a tube hermetically scaled. 

Simply heat blue litmus paper or unsized paper tinged with 
Tincture of Cabbage, and such will become red; and the m’i- 
ginal blue colour will be rtstored on dipping the paper into 
diluted alkali. % '■ 

^ Let paper stained wdth Tincture of Cabbage, and subse- 
quentfy reddened with acetous acid, be exposed to the effects of 
radiation in an imdouded noctunml sky, and the blue colour will 

that a portion of ice well w'ashed with distilled water, 
%imed fie Tincture of Red Beet to a permanent dark brown. 

In I haveifriioud. that heat, in numerous cases, has super¬ 
induced' a change of'd>lour similar to that effected by acids, and 
sinYilas to those chaitges connected with alkaline action. 

These &cts clearly prove that we have been completely wrong 
in the lilies of demarcation we have drawn arpund alkalis mid 
acids in their relations to vegetable colours as diaracterislic of 
their respective features; and I cannot doubt that a more 
subtile and refined chemistry, the result of an extended stage 
of our beaulifuf science, will reveal to us many more blots;— 
blots that the hiuid of experiment only can deface. 

W'itii every res]iect I have the honour to be, 

Gentlemen, 

.Yoti'r much obliged ami \cry obedient humble servant, 

J. Mukuay. 


Aiifr. % 182 s?. 

I believe (for in truth I ;|ery seldom read over what I have 
written, certiunly never, take or retain a copy of my coiiiinu- 
nications) I omitted to note, “ on the relation of aciils ami al- 
I'^kalts to vegetable colours,” that the supn'acetate. of lead turns 
the Syrup of Violets grren, tlie same change being .sujierin- 
<lured, as in tlie case of subaretate o/'lead \—there is ilierefore 
no necessity for ringing clianges on that solitary string. 


It 
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It may be interesting to mention, in reference to the siliceous 
calculus I have described to you, that the urine of the indi¬ 
vidual (who voided the fragments of which silica formed a 
constituent part) after a repose of nine days had deposited 
(spontaneously^.a ’white sedhnent witli mucus superimposed, and 
much urea beautifully crystalline. 

At page 332 of Mr. Children’s very excellent translation of 
Berzelius on the blowpi})e (and which adds to the high claims 
Mr. Children, as an accomplished chemist, has on our respect 
and gratitude) “ siliceous calculi ” are described as leaving 
j>ei' se “ an infusible, sometimes scoriaceous ash, which fuses 
with a small quantity of soda, slowly and with effervescence, 
into a more or less transparent glass globule.” 

It is respectfully submitted, as a (jnery^ whether the follow¬ 
ing, page 330, be sufficiently explicit to prevent the obtrusion 
of error?—“The slight ainmoni^al odour which potassa de- 
\elops wi|& almost all animal substances has nothing to do 
with this," viz. that evolved in the case of calculi composed of 
urate of ammonia. I always am, gentlemen, 


Your obliged and obedient servant, 

J. Murray. 



XXIX. New Demonstrations of the "Method indented by 
Budan, and improved by others, of^iMracting the Roots of 
Equations. Mr. PetivK Nicholson*. \ 


Theorem. 

If Aa’’‘“’+B^”’%Ca’‘“%&c=P'/"'-f Qu""V Ru 

and A,r” + + C/*”' -f &c=PV‘ + Q'y -f-&c. 

and if x—c = V orj; = r? + c, then will the coefficient of tlie 
Mlh term of the secoiul side of the second equation be equal to 
the product of the coefficient of the (m-— 1)111 Ibmi of the se¬ 
cond side of the hr,-,t e([uation, and the given quantity e plus 
the coefficient of tlu* ath term next following. ^ 

That is, P'=: P, Q'= IV + Q, ir=Qc-f R, 8 '= Rc+S&c. 


Demonstration. 


For by hypothesis. 


+ Cx"-"' +8CC. = !>»”■' *4 4 4 &c. 

Multiply the first side of this eijuation by x, anil the second 
side by its etpial v+e, and w'e have the equation 

* Coiuiimnicatcd by the Author. 


Ar 
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Pv” +Qw’*"^ +&C. 


+ + Cic”"®+&C. =s 


+Pct>““^ 4 - Q,t”o"^+ &c. 


Now this is the second equation of condition; therefore 

P's: P, Q'= Pc + Q, R'= Qc + R, S'=^c 4* S» and so on; 
whence the proposition is manifest 

Corol, 1 .—Hence the whole function P'l"+QV"”* 4 -R'i;**"* 
may easily be derived from die given function 

Ax" + Bx""* + Cx"“^+ &c. 

CoroL ^,—Hence because P'ssP, P in the first derived func¬ 
tion must be equal to A, as will appear by die following table: 

A = A 


Ax + B = Aw +iB 
Ax'4-Bx = Aw^ + gBw 
Ax» + Bx’ + Cx + D =: Aw» + 3 Bw*+ gCw+3D 
; &c. &c. 

Whence by the,|W:^erty shown in the proposition demon¬ 
strate^ die values of fhe coefficients jB, gB, gB, &c. of the se¬ 
cond term respectively of the first second, third, &c. derived 
function, die v^U|^ gU, 3 C, &c. of the third term respectively 
of die second, derived function, and so on, may 

easily be obtained from one another, as will appeal’ by the fol¬ 
lowing table; 


| B — A c B 



gB = Ac q-jB 

,C = ,Bc+ C 


gB “Ac •hgB 

g(J = gBc + gO 

3D = gCc+D 

&c. 

&C. 

&c. 


And generally 

^B s= A c + ,j_i B, ,jC = B c + C, ,iHC c -f- D, &c. 


Problem. —To transform any rational function of an un¬ 
known quantity into another in which the unknown quantity 
shall be greater or less than that in the projiosed function by 
a given difference. 

To perform this problem, it would only be necessary to at-. 
tend to the table at the end’^f the demonstration; but to give 
grater facility in the execution 1 shall endeavour to express 
die table in words. 

Let e represent die quantity to be added or taken away 
from the unknown quantity in the projxised function, as in the 
proposition. 

Place 
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Place the coefficients and absolute numbers A, B,. C, &c. of 
the given function, with their proper signs, in a line, and in 
the same order as they stand in that given function. 

Add the product Ae of the first coefficient A, end the 
quantity e to the second coefficient B, and write the sum <£ 
under die second coefficient. 

Multiply this sun*^' by the quantity r, and add the product 
to the diird coefficient C, and write the sum a" under C, the 
third coefficient in a second line. 

Proceed in this manner until die remaining coefficients and 
the absolute number have been used, so that each respective 
sum may fall in a line below that last found under the pre¬ 
ceding coefficient. 

To complete the columns under the coefficient of the second 
term, add the product of the first coefficient A and the quan¬ 
tity e to the number a* found under the second coefficient^ and 
write the sum V under diis number in a line widi the num¬ 
ber a" tinifer the third coefficient. 

Proceed with every succeeding quantity in the second column 
in the same manner, until as many quantities or numbers have 
been found as die exponent of the highest power contains units. 

In general, when any two adjacent numbers in the same 
line or horizontal row are found, by adding .the product of the 
first number and the quantity c to the secopd number, the sum is 
the next number under die second of diese..two given numbers. 

Then, when all the columns are com||^iiiled, write the coeffi¬ 
cient of the first term of the given function before the number 
at the bottom of die column under the coefficient of second term 
of the proposed equation: then the lowermost horizontal row 
will contain the coefficients of the transformed function. 

The form of operation as now directed for the quadratic 
function Aj^^ + Ba'+C is as follows; 

.1", A -f” B -f- 'C (e , 

+ a* 

x^e, A 4- // 4- d!' 

So that the function Ajc*+B ar + C is transformed to A(x— ef 

The form of operation for the cubic function Aa:*+Bx*+ 
Ca: +D is as follows: 

A + B + C + D (c 

+ a' 

+ d' + a" 

A-t-c' + U'Jr of" . 

And thus the cubic function Aa:*+Ba:*+Car + D is trans¬ 
formed to A(a*—+ 

And so on for the higher powers. 



V 
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-Giyesfl the&RctiQp 15 trans- 

4 ^. 15 - 6 + 1^(3 

+ 27 


S9+ 75 




4 + 51 + 192+2 40^^ Tlierefore, 
4fcr* +1 Sj?’—6j^= 4(a^ - 3)* + 51 (.r - 3~)* + 192(^ - 3) + 240. 


Roots of Equatiom. 

'By the application of this method of transfonning algebraic 
functions, we may easily discover the initial values of all tlie 
jMx>ts of any given equation, by attending to the following pro¬ 
perty, first given by Descartes. 

“ Every equation (if impossible roots be allowed to make up 
die number) exhibits as many changes of signs as it has posi¬ 
tive roots, and as many continuations of the samu^^gn as it 
has negative roots.” . 

Tlierefore, if^ in diminishing tlio root of an equation by wof 
any denomination of figures, ami if the transformed equation 
in ar—» has tlie same number of changes of signs as the ori- 
^nal equation in x, but if in diminishing the root of the trans¬ 
formed equation in J—n by unity, a certain number of changes 
of signs disappear; Aen n will be the initial value of as many 
roots of the origina l^u ation as the number of changes which 
are lost in the last iffi^sformalion in .r—« —1. 

Example, —Transform the equation 5.r* + 3.r^— 9j:+ 4 = 0 

by diminishing its root by unit}’, the root t>f the transformed 
equation bv 3, and the second transformed eiiuation by unity. 

1-5+3- 9+ 4(1 

4 

— 3— 1 

— 2— 4— 10 

j — I, ]— I— 6- 14 — 0 (3 

+ 2 

+ 5+ 0 
+ 8+15— 14 

A’—4, 1 + 11+39+ 31—48(1 

+ 12 

4-13 + 51 
+ 14 + 64+ 82 

x—5, 1+15 + 78 + 146 + 34. 

In passing from the equation in x to that in x—\ three 
changes of signs have disappeared; therefore between 0 and 1, 
there is at least one root, and may be three, and one change 
of signs remain. In passing from the equation in a’— 1 to that 

ill 
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in ^—4 the equatitm in 4 has BtQl the same nilmbi^ 
changes of signs as that in 1, Iria, one change; but in 

ing from the equation in ir>^4^jU> <that )h&t change of 

signs has disappeared; we therefore conclude that cme or mree 
roots of the original equation in x lie between 0 and 1, and 
that another of Uieijpots lies between 4 and 5. 

Therefore, if alf^e three first roots are real, zero will oc¬ 
cupy the unit’s place of each of these roots, and die first figure 
of the other root is 4. 

As an exercise of making a resea»ch of the roots in the place 
of tenths, the following example is given. 

Example 1.—Let it be require . to find the initial values of 
the three roots of the equation j:*—+ Sx+iasO, whidi 
lie between zero and unity. 

X, 1—5+3- 9+ 4(0*1 

-49“ 

—4.8+251 

— 47 +203-8749 

x-0-1, 1-46+156-,8546+51251 (0*1 

—45 

— 44+111 

-43+ 67-8435 

jr-0*2, 1-42+ 24-8368+22811(0*1 

—40— 17 ' ' 

-39— 57—8385 

4r-0*3, 1-38- 96-8442 + 14431(0*1 

__ 

-36-133 

-35-169—8575 

X—0*4, 1-34—204—8744+5856(0*1 

— 33 

-32-237 

— 31—269—8981 

X—0*5, 1-30-300-9250—3125. 


In passing from die original equation in x to the equation 
in X— 0*2 four changes of signs still remain; but in passing 
from die equadon in x—0*2 to diat in x—0*3 there are only- 
two changes of signs; therefore two roots, real or imaginary, 
are contained between 0*2 and 0*3 : therefore if these two roots 
are real, the initial figure of each of them is 2. Again, in 
passing from the equation in x—0*3 to that in x— 0*4, the two 
changes of signs still remain; but in passing from the equation 
in X— 0*4 to that in x— 0*5 one of these changes has ^isap** 
Vol. 60. No. 293. 6^. 1822. Z peated; 
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pear^; Uierefore the initial figure of another real root is 0*4«. 
One method ctf discovering imjjossible roots is as follows; viz. 

«.When any Coefficient ,of an ^equation becomes zero, and if 
the signs of tliae adjacent coefficients on each side are like, tliat 
equation ccmtairis at least tw'o impossible roots. 

Another rule which I can demonstrate, is as foHow’s: 

When any column of coefficients has*^ minimum, and if 
two changes of signs take place in the ti’ansformed equations, 
at that minimum the original equation has two impossible roots. 
We shall find the fourth coefficients of the equations in 
a?—0*2, and x—0‘3 to be respectively —8*546, —8*368, and 
'—8*442, which show a minimum and consequently two impos¬ 
sible roots. 

Extraction of the Roots of Equations. 

If we find tlie initial figure or figures of a root, we may ex¬ 
tract the root of the origmffi etjuation in x extracting the 
root of the transformed equation, thus: Diviile tl\e ^bjgolute 
number, annexing a cipher, by the coefficient of single 
power, and the first figure of the quotient is the next fi^re of 
the root of the originm equatfcn to the initial figure or figures 
already found. 

Proceed in this manner from one denomination to another, 
imtil as many figures are found as may be thought necessary. 

Etxample .—!fmd that root of the equation .r*—— 
9jr + 4as:0 of which., the initial figure has bt*en found to be 
0*4, the correspondUliP^^nsforined equation being 

(j:_. 4)*—34(^—4)'*—204(a’-4)- —8T44(,r-4) + 5856 = 0. 

Now by dividing 58560 by 8744 we obtain *6; and here 
the whole are regarded as if they had been integers and there¬ 
fore die next figure tentlis. 



Operation. 


1—34 -201) 

— 8744 

+5856 (-658 

—334 

—328 — 2240i 



—322 —24372 

-8878424 


— 316 —26304 

—9024656 

+ 5289456 

-.3155 

—3150 -2646175 
— 3145 —2661925 

-9037886875 


— 3140 —2677650 

-9051196500 

+7705125625 


-31392 

—S1S84-2680161S6 

-31376—268267208 - 9053340629088 

— 31368—268518216 - 9055486766752+4624531217296. 

When the entire and correct root of tlie original equation inx, 
a? far as the number of figures go, i.s r=:*4658. 
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XXX. Onihe^eetriealPJuEnomena exhibiied in Vacuo* 

Sir Humphry Davy, Bart, 

The production of heat and light by electrical discharges; 
the manner in which chemical attractions are produced, de¬ 
stroyed, or modifie^by changes in the electrical states of bodies; 
£uid the late important discovery of the connexion of magnetism 
with electricity, have opened an extensive field of inquiry in 
physical science, and have rendered investigations concerning 
the nature of electricity and tlie laws by which it is governed, 
and the properties that it communicates to bodies, much more 
interesting than at any former period of the history of p^biio- 
sophy. 

Is electricity a subtile elastic fluid? or are electrical effects 
merely the exhibition of the attraetive powers of the particles 
of bodies? Are heat and liglit elements of electricity, or merely 
the e|rect^f its action ? Is magnetism identical with electricity, 
or an independent agent, put into motion or activity by electri¬ 
city ?—Queries of this kind might be considerably multiplied, 
and stated in more precise and various forms: the solution‘of 
them, it must be allowed, is of tlie highest importance; and 
though some persons have undertaken to answer them in the 
most positive manner, yet there are, I believe; few sagacious 
reasoners, who think that our juesent. data are sufficient to 
enable us to decide on such very abstaP^^^d difficult parts 
of corpuscular philosophy. 

It appeared to me an object of ron.siderable moment, and 
one intimately connected with all these queries, t/ie relations 
of electricity to space, as nearly void of matter, as it can be. 
made on the miface of the earth ; and, in consequence, I un¬ 
dertook some experiments on the subject. 

It is well known to the Fellows of this Society who have 
considered the subject of electricity, that Mr. Walsh believed 
that the electrical light was not producible in a perfect torricel- 
lian vacuum; and that Mr. Morgan drew* the same inference 
from his researches; and likewise concluded that such a va¬ 
cuum prevented the charging of coated glass.—Kow it is W'ell 
known, that in the most perfect vacuum that can be made in 
the torricellian tube, vapour of mercury, though of extremely 
small density, exists; I could not help, therefore, entertaining 
a doubt as to the perfect accuracy of these results, and I re¬ 
solved not only to examine them experimentally, but likewise, 
by using a comparatively fixed metal in fusion for making the 
vacuum, to exclude, as far as was possible, die presence of any 
volatile matter. 

♦ From the Transactionis of the Philosophical Societvfor 1822, Part T. 

’ The 



180 On the Electrical Phanomena exhibited, in Vacuo, 

The apparatus that I employed was extremely simple, (see 
the figure,) and consisted of a curved 
glass tube with one leg closed and 
longer than the otlier. 1 n this closed 
leg a wire of platinum hermeti¬ 
cally cemented, for the purpose of 
transmitting the electricity: or to as¬ 
certain the power of the vacuum to 
receive a charge, it w'as coated with 
foil of tin or platinum. The oprai 
end, when the closed leg had been 
fill^ with mercury or any other 
metal, was exhausted eitlicr by being 
placed under the receiver, or connected with the stop-cock of 
an excellent air-pump; and in some cases, to ensure greater 
accuracy, the exhaustion was made after the tube ana 
ratus had been filled with hydrogene*. •'* . 

Operating in this way, it was easy to procure a vacuum 
efther of a large or small size; for the rarefied air or gas could 
be made to balance a column of fluid metal of any length, from 
20 inches to the 20th of an inch, and by using only a small 
quantity of metal, it could be more easily purged of air. 

I shall first'hiention tlie results 1 obtained with quicksilver. 

I found that by u^ng r^endy distilled quicksilver in the tubes, 
and boiling it in u^^^six or seven times from the top to die 
bottom, and fi’om tniPbottom to the top, making it vibrate re¬ 
peatedly by striking it with a small piece of wood, a column 
was obtained in the tube free from the smallest particle of air; 
but a phenomenon occurred, in discovering the cause of vrhich 
I had a great deal of trouble. When I used a short tube of 
four or five inches long only, I found, that after continued 
boiling and much agitation of the mercurj", though there was 
no appearance of elastic matter, when the mercury adhered 
strongly in the upper part of the tube, yet diat, after electriza¬ 
tion, or even on suffering the mercury to pass slowly back into 
die closed part, a minute globular space sometimes appeared: 

I thought at first that tins was air, which, though so highly 
rarefim as it must have been by the exhaustion, adher^ to 
the mercury; and 1 endeavoured by long boiling the mercuiy 
in an exhausted double sjqihon, and making the vacuum in 
one of the ounces, to prevent entirely the jiresence of air: but 
the phaenomenon always occurred when there was no strong 
adhesion of the mercury to the glass. This, and another cir¬ 
cumstance, namely, that when the leg in which the torricellian 
vacumn was made was 15 or 16 inches long, the phaenomenon 

* The figure will best explain the form of the apparatus. 



was 
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was very rarely perceptible^ and always disappeared when the 
tube was inverted, and the m^ury made to strike the ttp 
with some force, led me to conclude that the minute space was 
really filled with the vapour of mercury; the attraction of the 
particles of the fluid mercury for other preventing their 
actual contact witli |lie glass, except when this contact was 
forcibly made by mechanical means; and I soon proved that 
this was the case: for by causing the mercury^, when its co¬ 
lumn was short, to descend into me more perfect from the less 
perfect vacuum, widi more or less velocity, I could make the 
space more or less, or cause its disappearance altogether, in 
which last case the cohesion between the mercury and the glass 
was always extremely strong. 

1 found that in all cases when the mercurial vacuum was 
perfect, it was [permeable to electricity, and wjis rendered lu¬ 
minous by either the common spark, or the shock from a Ley¬ 
den jar, and the coated glass surrounding it became charged; 
but me d^ree of intensity of these pduenomena depended uptMi 
the temperature: when the tube was very hot, the electric light 
ap{)cared in the vapour of a bright gre^ colour, and of great 
density; as the temperatm’e diminimed, it lost its vividness; 
and when it was artificially cooled to 20" below iisei’o of Fah¬ 
renheit, it was so faint as to require considerable darkness to 
be perceptible. 

The charge likewise communicated tin or pdatinum 

foil was higher the higher die temperahire; which, like the 
other phenomenon, must depend upKin the diflerent density of 
the vapioiir of mercury; and at 0® Fahrenheit it was very 
feeble indeed. 

A very beautifiil pihaenomenon occurred in boiling the mer¬ 
cury in the exhausted tube, whi<*h showed the great brilliancy 
of the electrical light in piure dense vapour of mercury. In 
the formation and condensation of the globules of mercurial 
vapmur, the electiicity produced by the Irictioa of the mercunr 
against the glass, was discharged through the v.'ipiour with 
sparks so bright as to be visible in day light. 

In all cases when the minutest quantity of rare air was in¬ 
troduced into the mercurial vacuum, the colour of the light 
produced by the passage of the electricity changed from green 
to sea green; and, by increasing the quantity, to blue and 
purple; and when the temperature was low, the vacuum be¬ 
came a much better conductor. 

I tried to get rid of a portion of the mercurial vapour, by 
using a difficullty fusible amalgam of mercury and tin, which 
was made to crystallize by cooling in the tube; but the results 
were precisely the same as when pure mercury was used. 

, I tried 
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. I tried to make a vacuum above the fusible alloy of bismuth; 
but I found it so liable to oxidate and dirt the tube, that I soon 
renounced further attempts of this kind. 

• On a vaemun above fused tin I made a number of experi¬ 
ments; and by using frei^y cut pieces of grain tin, and fusing 
them in a tube made void after being iiUed with hydrogen, 
and by long continued heat and agitation, I had a column of 
fused tin which appeared entirely free from gas: yet the va¬ 
cuum mode above tliis, exhibited the some phenomena as the 
mercurial vacuum. At temperatures below 0®, the light was 
yellow, and of the palest phosphorescent kind, requiring almost, 
absolute darkness to be perceived; and it was not perceptibly 
increased by heat. 

I niaile two experiments on electrical and magnetic repul¬ 
sions and attractions in the mercurial vacuum, by attaching to 
the platinum wire two fine wires in one case of pladnui^, in 
the other of steel, terminated by minute spherules of the same 
metals; I found that they repelled each otlier wheh the wire 
was electrified in the most perfect mercurial vacuum, as they 
would have do^ m usual cases; and the steel globules were 
as ol>edient to ^e magnet as in the air; which last result it 
was eas}' to anticipate. 

In some of the first of these experiments, I used a wire for 
connecting thfi^ 43 i|etal with the stojvcock; but latterly, the rare¬ 
fied air or gas waS ^je only chain of communication : and this 
circmnslance enabled me to ascertain that the feebleness of the 
light in the more perfect vacuum was not owing merely to a 
smaller quantity of electricity passing through it; for tlie same 
discharge which produced a faint green liglu in the upper part 
of the tube, produced a bright purple light in the lower part, 
and a strong spark in the ntnu)S})here. 

The boiling point of pure olive oil is not much below that 
of mercury; and the butter or chloride of antimony (antimo- 
nane) Iwjils at about 388' Fahrenheit. I tried both these sub¬ 
stances in the vacuum, and found, as might be expected, that 
the light produced by the electricity passing tlirougli the va¬ 
pour of the chloride was much more brilliant than that pro¬ 
duced by it in passing through the vapour of the oil; and in 
the last it was more brilliant than in the vapour of mercury at 
common tem])cratures; the lights were of different colours, 
being of a pure white in the vapour of the chloride, and of a 
red, inclined to purple, in that of the'oil; and in both cases 
permanent elastic fluid was produced by its transmission. 

Hie law of the diminution of the density of vapours by di¬ 
minution of temperature, bas not been accurately ascertained; 
but 1 have no doubt, from the experiments of Mr. Dalton, 

and 
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and some 1 have made myseiij that it is rq)resented by a geo¬ 
metrical progression; the decrements of temperature t.elng 
in arithmetical progression; and in three pure fluids that I 
operated upon *, the ratio seemed nearly uniform for die same 
number of degrees below the boiling point; and (takingjnter- 
vals of 20 degrees of temperature) •38§416 . Upon this datum, 
and considering the boiling points of mercury to be 600”, that 
of oil 540% that of tlic chloride of antimony 340 ’, and that of 
tin 5000% all above 52", and the elastic force of vapour of water 
at this temperature to be equal to raise by its pressure alxiut 
•45 parts of an inch of mercury; the relative strengths of 
pour will be, for mercury 000015615, for oil 0016819, for 
chloride of antimony 01692, and for tin 37015, preceded by 
48 zeros f. 

It is not known whether the vapour from solids follows a 
similar law of progression as that from fluids, and these num¬ 
bers are onl^ given to show how minute the quantity of mat¬ 
ter must be.m vapours where its effects are tlistinct upon elec¬ 
trical phtenomena; and how much more minute it must be in 
the case of mercurj' artificially cooled; and .|dmost beyond 
imagination so in vapours from substances requiring very ele¬ 
vated temperatures tor their ebullition. 

I made some comparative experiments to ascertain whether 
below the freezing point of water, the diminud^^ of the tem¬ 
perature of the torricellian vacuum dimlniid^Mts power of 
transmitting electricity, or of being rendered luminous by it. 
To about 20° this appeared to be tlie case; but between 20° 
above and 20“ below zero, the lowest temperature 1 could 
produce by pounded ice and muriate of lime, it seemed sta¬ 
tionary ; and as well as I could determine, die electrical phse- 
nomena were nearly of the same intensity as those produced 
in the vacuum above tin. 

Unless the electrical machine was very active, no light was 
visible during the transmission of the electridty; but that this 
transmission took place, was evident from die luminous ap¬ 
pearance of the rarefied air in the other parts of the syphon, 
and from the diminution of the repulsion of die ball of the 
quadrant electrometer attached to the prime conductor. When 
the machine was in great activity, dicre was a palq phospho¬ 
rescent light above, and a spark on the mercury below, and 
brilliant light in the common vacuum. A Leyden jar weakly 
charged could not be made to transmit its electricity by ex¬ 
plosion through the cooled torricellian vacuum, but diis elec¬ 
tricity was slowly dissipated through it; and when stt'on^y 

• Water, chloride of phosphorus, and alcohol or carburet of sulphur, 
f 1 am obliged to Charles Babbage, Esq. F.R.S. for these calculations. 

charged, 
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charged, the spark passed through nearly as much space as 
in common air, and with a liglit visible in the shade. At all 
temperatures below 200**, the mercurial vacuum was a much 
worse conductor than highly rarefied air; and when the 
tube containing it was h^^ded in the exhausted receiver, its 
temperature being about 50'*, the spark passed through a di> 
stance six times greater in the Boylean than in tlie mercurial 
vacuum. 


It is evident from these general results that the light (and 
probably the heat) generated in electrical discharges depends 
‘principally on some properties or substances belonging to the 
ponderable matter through which it passes; but lliey prove 
likewise that space, where there is no appreciable quantity of 
this matter, is capable of exhibiting electrical phenomena; 
and, under this point of view, they are favourable to the idea 
of the phaenomena of electricity being produced by a highly 
subtile fluid or fluids, of which the particles are repulsive, 
with respect to each other, and attractive of the particles of 
other matter. On such an abstruse question, however, there 


can be no deiuranstrative evidence. It may be assumed, as in 
the hypothesisOTHook^ Huygens, and Euler, that an ethereal 
matter, susce^lble of electrical affections, fills all space; or 
that the positive and n^^tive electrical states may increase 
the force of y^Mur from the substances in which they exist; 


and there is a nRjn i^vour of this last idea which I have often 
witnessed—when the Voltaic discharge is made in the Boylean 
vacuum, either fi-om platinum or charcoal, in contact w'ith 
mercury, the discharging surfaces require to be brought very 
near in the first instance; but the electricity may be after¬ 


wards made to pass to considerable distances through tlie va¬ 
pour generated from the mercury or charcoal by its agency; 
and \men two surfaces of highly fixed metal, such as platinum 
or iron, are used, die discharge will pass only through a very 
small distance, and cannot be permanently kept up. 

The circumstance, that the intensity of die electrical light 
in the mercurial vacuum diminishes as it is cooled to a certain 


point, when the vapour must be of almost infinitely small den¬ 
sity, and is then stationaiy, seems strongly opposed to the idea, 
diat it is owing to any permanent vapour emitted constantly 
by the mercury. The results with tin must be regarded as 
more equivocal; because as this substance cannot be boiled 
in vacuo, it may be always suspected to have emitted a small 
quantity of the rare air or gas to which it has been exposed: 
yet, supposing this circumstance, such gas must be at least as 
highly expanded as the vapour from cooled mercury, and can 
hanhy be supposed capable of affording the dense which 

the 
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the passage of the electricity of tlie charged Leyden phial 
through the vacuum produces. 

When the intense heat produced by electricity is considered, 
and the strong attractive powers ^ differently electrified sur¬ 
faces, and the rapidity of the chicles of state, it does not seem 
at all improbable, diat the superficial particles of bodies, which, 
when tletached by the repulsive power of heat, Ibrni vapour, 
may be likewise detached by electrical pow'ers, and that they 
may produce luminous appearances in a vacuum, free.frdm all 
other matter by the annihilation of their opposite electrical 
suites. 

In common cases of electrical action, the tpiantity oftlie heat 
gtjiierated by the annihilation of the different electrical states 
depends, as I stated in my last communication to the Society, 
upon tlie nature of the matter on which it aiits; and in cases 
when electrical sparks are taken in fluids, vapour or gas is al¬ 
ways generated; and in clastic fluids, the intensity of tlie light 
is always greater, the denser 4 tht meiliiun. The luminous ap¬ 
pearances therefore, it is evident from all the statements^ must 
be considered as secondary; whilst the u^orm exertions of 
electrical attractions and repulsicm^ under Ml circumstances, 
in rare and dense media and in vacuo, and with respect to 
solids, fluids, and gases, point them out (whiter they be spe¬ 
cific affections of a subtile imponderable peculiar pro¬ 

perties of matter) as primary and in^ia^P^ectrical phaeno- 
mena. 

I have mentioned in the last page the suspicion, that melted 
tin may contain air. I shall conclude this paper by slating the 
grounds of this suspicion, Jind noticing a circumstance winch 
appears to be of considerable importance, both in relation to 
the construction of barometers and tliennometers, and to the 
analysis of gaspoiis- bodies. Recently distilled merem’y that 
has been afterw-ards boiled and cooled in the atmosphere, and 
which presents a perfectly smooth surface in a barometer tube, 
emits air when strongly heated in vacuo, and that in quantities 
sufficient to cover the whole interior of the tube with globules; 
and on keeping the stop-cock of one of the tubps used in tlie 
experiments on the mercurial vacuum open for some hours, it 
wais found that the low^er sti'atum of mercury had imbibed air, 
for when heated in vacuo, it emitted it distinctly from a space 
of a quarter of an inch of the column: smaller quantities were 
disengaged from the next part of the column; and its pro¬ 
duction ceased at about an inch high in the tube. There is 
gi*eat reason to believe, that this air exists in mercury in the 
some invisible state as in w'ater, that is, distributed through its 
pores; and the fact shows the necessity of long boiling the 
Vol. 60. No. 293. Srpt, 1822. A a mercury 
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mercury in barometer and thenuometer tubes, and tlie pro¬ 
priety of exposing as small a surface of the mercury as possible 
to tlie air. It may explain, likewise, the difference of the 
heights of the mercury i]^|p|9ferent barometers; and seems to 
indicate the propriety oj^Hpili^g the mercury in these instru¬ 
ments a^r a certain lap^^^i^e. 

Explanation of the Figure, 

A. Tlie tube, of the usual diameter. 

B. The w’ire for coniimudcating electricity. 

E. A small cylinder of metallic foil, to place as a cap on 
tubes not having the wire h, to make a coated surface. 

c. The surface of the quicksilver, or fused tin. 

D. The part of the tube to be exhausted by the stop-cock 
p, after being fiUed by means of the same stop-cock, when 
necessary, with hydrogen. 

G. The moveable tube connected with the air-pump. 

It is evident, that by introducing more mercurj', me leg d 
may be filled w'itli mci'cury, antf the stop-cock closed upon it, 
so as to leave only a torricellian vacuum in the tube, in which 
tlie mercury boiled. I have found Uiat the experiment 

tried in this w^ay, offers no difference of result. 


XXXI, Moore Junicn^s ReplyP 

To the Fditoi'S^the Philosophical Magazine and Journal. 

Gentlemen, — I repeat that I see no necessity whatever for 
republishing on the part of Mr. John Moore junior that which 
I had already done, liie public have nothing to do with 
private intromissions. It was priority of publication which 
secured for Sir II. Davy the imperishable honours attached to 
his beautiful invention. It is this which is flic standard of 
appeal in science luid art. 

I have given my reasons for rejecting the cumbrous and 
troublesome modincation obtruded. These reasons remain 
inviolate. 


The “Reply ” is a mere tissue of questions: fourteen marks 
of interrogation are interspersed ! A very coiwcnicnt mode of 
“ reply,” it must needs be conlessed. For instance, I am 
asked, “ How is it diat the individual becomes reanimated?” 


'lliis is introduced as a species of climax to a most disinge- 
nuows (I shall not term it wilful or malignant) perversion of 
my language. Mr. Moore junior says, “ Mr. Murray has 
stated that me air undergoes no change whatever !! ” Whereas 
my words are, “ the air , undergoes no change whatever until 
natural rrsyirntion returns." There 
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There is not a word more that calls for notice; the re- 
mainfler of these interrogatories being awkwardly apologetic, 
rather than any thing else. 

I have the nonour g^tlcmeli, 

Vour much obliged and ve^y obeidient humble sen^ant^ 
Aii-imt 3,1823. ’ J. Murray. 


XXXII. On the Cause of a partial Failure in a Crop 

of Turnips. By Mr. SamCt^Taylor, of Bungay. 

To the Editors of the Philosophical Magazine and Journal. 

(ttextlemen, — As I find you do not exclude from your 
pages any information, however humble, on subjects con¬ 
nected with the study and practice of agriculture, allow me to 
lay before you a singular instance of partial failure in a field 
of turnips, which has recency come under my observation. 
This field is in the hands of mv triend and neighbour Mr. 8tam- 
lord, of Ditchinghani, near this place. It may be necessary 
hei-e to remark, that it is usual, in workipg our fallows in¬ 
tended fijr turnips, to cross^plough the land twice, in order to 
get the field perfectly level previous tp.stete|^g or ridging it 
up for the ensuing crop. Now the ridgel^jl^, stelches of Uiis 
field I’lin north and south; but the ImluM^ the turnip crop 
above mentioned extends across, not ten^S^says of the ridges, 
and consequently in the direction of the 'warting. 

The following sketch may give a clearer idea than mere de¬ 
scription can convty of my meaning, and of the present ap¬ 
pearance of the field. 


N 


Ploughed beginning of „ 
May: good healthplants. 

I Led unploiigii^d from mid¬ 
dle of IVltay to beginning * 
of June: a total failure 
of plant. 
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Now what has occasioned this failure ? and on wdiat principle 
can we account for the narrow strips of good- liealthy plants 
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ao’oss the field at a and 6, ^vhilst Uiose on each side of them 
have totally failed ? An inquiry into the mode of culture will, 
perhaps, explain what at Jra^ight appears ratlier mysterious, 
it seems that die field or cross-ploughed for the 

first tim^ about the midJ^-pf ^ril; the wheat stubble having 
been first turned in, as vi^- i, e. ploughed, before winter. 

It was again wartcd die beginning of May. The whole field 
was stetched up for sowing al^out the beginning of June (being 
the fourth earth it had rece|#ed); but in consequence of the 
long drought, it was not sown till the 12th of July, The seed 
(Swedish) was put on broadcast in one day. Tlie plants came 
to the hoe in about a month after; but for some time })revious 
to hoeing, a partial deficiency of plant was noticed. Mr. S. 
was for a while at a loss to account for so singular and regidar 
a failure, until reminded by his men of a circumstance which 
had escaped his recollection. The jiart of the field No, 1 
lies lower, and is consequently more liable to injury from wet, 
„,thau the upjjei’ part. No. 2. Having therefore finished cross- 
' ploughing No. 1, he, knowing from the dryness of the soil 
diat No. 2 could be plot^hed at any time, took ofi‘ his men 
and horses to sqme odier work of ihore immediate importance; 
so diat die wll^ of No. 2, except a few furrtrxs which had 
been phughed (marked a and b\ lay for above a fortnight un¬ 
filled. i'he defi^i^cy of plant is therefore clearly attributable 
to this circumstai^^ be<rause the whole of the remainder of 
the field, including the strips a and b, protluced good healthy 
plants: but then occurs the question. How could this suspen¬ 
sion of operations for two or three weeks occasion such ex¬ 
traordinary effects ? The answer appears to be this: The 
ground not being stirred during this interval, a multitude of 
grubs and wireworms were thereby suffered to hatch, which 
die plough would otlierwise have destroyetl; and these have 
doubtless eaten die plants. This idea appears to derive con¬ 
firmation from the number of rooks which have ever since 
continued to alight on the bare spots: on remtiving the surface 
earth of which, both grubs and wireworms arc still found just 
buried beneath the mould. 

Perhaps some of your readers better versed in these mat¬ 
ters than I am, can give a more satisfactory solution of the 
above phaenomenon. I merely state the facts, and endeavour 
to put the most reasonable interpretation on them in my power. 
If I am right, it would follow that it is not good to allow too 
long an interval between die spring ploiighings; but I should 
be glad to know the opinion of entomologists on this subject. 

in the mean time, I remain, gentlemen, 

. Your most obedient humble sen’^ant, 
Bungay, Suffolk, Aug. 20,1«22. Sampki, TAYl.on. 
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XXXIII. On the Stars forming the Pleiades*. 

The following catalogue containsthe 64 stars form¬ 
ing the Pleiades given oy M. Jeau^ ih &e Mhnmres deVAca-- 
(iTmie dcs Sciences for 1779; and bought to Januaiy 1,1822, 
in tlie manner hereafter mentionca. The importsmee of this 
singular cluster of stars, at tlie present time, has induced me 
to give a separate list of them. For, it is weH known that the 
moon is now" in sucli a position, wift respect to her nodes, as 
to pass over the Pleiades every lunation in the present and se¬ 
veral following j'Cars: thereby affording a favorable oppor¬ 
tunity not only for such observations, but more particularly 
I’or illustrating the theory of Cagnoli, with respect to his mode 
of determining the figure of the earth, by means of occultations 
of the fixed stars by the moonf. The passage of the moon 
across the Pleiades has indeed at all times attracted the atten¬ 
tion of astnmomers; as may be seen by the numerous obser¬ 
vations recorded in the transactions of all the scientific so¬ 
cieties, whenever the circumstance has taken place. In 1653 
Kepler gave a chart of the Pleiades, in the supplement to his 
Treatise on Optics: it consi^ed of 6 princi^ stars, and 
26 smaller ones. In the Man. de VAcad. deS there are 

lour charts by different authors: one by La Hire in 1693; 
another by Cassini and Maraldi in liOB; fj^ another by 
Outhier in 1770: but tlie most comprehensive one is that by 
Jeaurat, as above mentioned, accompanied by a list of their 
})ositioiis. 'riiis list, however, bears several inaccuracies on 
the face of it: (wliicli indeed may be readily detected on a 
close inspection of the original paj^er) and moreover tlie posi¬ 
tions, when laid down on tlie chart, do not correspond exactly 
with the present relative }iositions in "tlie heavens. One re¬ 
markable error pervades the whole of the original list. The 
right ascensions in time exceed (by 1" in time) the right as¬ 
censions in arc. In forming the present table, however, I have 
depended principally upon liis list ol' dif/hmres in Jli and I) 
of the several stars from AlapneX : ami the position of this 
star (for the coniincncement of the jiresent year) 1 have de¬ 
duced from Mr. Pond's catalogue of 400 stars. The mode, 
by which M. .leaurat formed his catalogue, was this: He de¬ 
termined the position of nine of tlie brightest stars, by means 

* From “ Astronomical Tables and Remarks for the year 18S2, by Francis 
Daily, Esq.” a work printed for private circulation only. 

+ See my translation of his Memoir on this subject. 

This, it is evident, is not strictly correct, since the precession of the 
several stars will differ. But, it will be sufficiently so in the present case, 
where the original obsen'atioiis are subject to so much uncertainty. 


of 
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On the Stars forming the Pleiades. 

of the mural circle at the observatory (placed there by La Hire 
in 1682); those behig all he cmdd distinguish ixith the telescope 
attached to that instrus^^ : and from the positions of these, 
thus determined, he a telescope of 32 inches 

focui^ the positions df,.the training fifty-five, yiider these 
circumstances it cannofcvhie' expected that the positions are 
given with that degree of accuracy which distinguishes more 
modern observations: nevertheless they are more accurate 
than those of any of his^Hdeccssors. And as no observa¬ 
tions on this remarkable duster of stars have been made since 
his time (or if made, have not been recorded) 1 present them 
as the best that 1 can procure; under tlie hope that some of 
our present observers will turn their attention to this subject, 
•^nd favour the w'orld with a more correct and coni[>rehensive 
catalogue. With a view' to assist the observer, and to enable 
him to identify the several stars here alluded to, I have causeil 
a chart to be engraved, with their several positions laid dow’ii, 
ns given in the table f. I have not in the chart paid any 
attention to M. Jeaurut’s nuignitudes, as they are evidently 
erroneous: but have adopted a scale more coi responding with 
their present appearance Those given by M. .leaurat, in the 
table, are u^^ost cases much too great: and it is singular 
that so considerable an error in their comparative brightness 
should have arisien, ^^hen most of the slarSimust liave been in 
the field of the Wescope at one and the same moment. More¬ 
over, the magnitudes, represented on his chart, do not at all 
correspond with those mentioned in tlu; catalogue. I ought 
also to notice his singular suspicion that Pleione has a proper 
motion, from east to wrest, round Alcyone^ at the rate of one 
degree in 100 years ! !! Above tw’o-tliirds of that period has 
elapsed since the observations of Bradley; and Pleione still 
retains its relative position f. 

In tlie column of synonyms, those numbers, to which the 
letter P is affixed, refer to Piazzi’s catalogue. Tlie letter M 
denotes Mayer’s. 'I'lie other numbers are Flamsteed’s. 

* And yet No. J) (a star of the 8tli magnitude) was one of these: although 
there arc several others of the 4ib and .'ith magnitude recorded in the 
list ! ! ! 

f This chart, Mr, Baily has Ifnully permitted us to print, for the present 
Number of this Journal.—E iiit. 

J The presumed proper motion of many other star* would (1 conceive) if 
nicely examined, vanish in a similar manner. Good observations compared 
with bad ones, or even with good ones improperly or uneqmllp reduced, 
are vety inadequate tests of the proper motion ot a star: and I fear the 
major part are in this situation. Many stars, how'cvcr, have unquestion¬ 
ably a motion, the principles of which cannot be explained: ana this, by 
general consent, is called a proper motion. 1 do not object to the term, so 
long as a correct idea is affixed to it. 

Mean 



Mean Places of the Stars Jan. 1, 1822. 



* Lalandc nsiikos the declination of this star 4' more northerly, 
f There is a difFerence of 4' in the declination of this star, between 
M. .Tuanrat’s eatalojtne and his chart. 

Nearly in a strsught line between Toifgcta and 18.n, and about -half w-ay 
between them, No. 117 of Mayer’s catalogue slionid be seen. But I have 
not yet been able to discover It. If we iiresuinc an error of 1 (Y in the dc*- 
clination, it will correspond with No. 9, which i*. called m by Bradley and 
Pia/Ki. Mayer’s star, here alluded to, is No. 116 in Mr. Vince’s catalogue. 
But nearly the whole of the numbers in that catalogue are wrong. Mayor’s 
catalogue contains 998 stars; whereas Mr.Vince liasonly 993. Hchns omitted 
fight; and inserted two which are not to be found in Maker’s catdogue. 

I suspect some error in the /R of this star. j| Piazzi says that tliis 
star has two others near it, to the northward: one preceding it hv 3",3; 
ami the other In r',o in time. I prcsiinic No. »!> is one of them. 
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Synonyms. 


Jcaurat’s Right Ascension. 


time. I in arc. 


25. ri.Alcp 
(P. 151.) 


38 4 

39 5 


(P,153.) 


45' tv)4 i 


46 7. 
4 I 1 "' 4 

26. s.(P. 156.) 49 5 

27 . f. AHas. 50 p 

28. h. Pleione 51 4 

(M. 128.) 52 6 

(P. 161.) 58 4 

54 6 

55 5 


(Pi 164.) 
(P. 163.) 

(P. 165.) 

(P.171.) 
(P. 172.) 


56 5 

57 5 

58 5 

59 5 

60 4 

61 4 

62 4 

63 5 

64 4 



Declination. 

north. 


# 36 43154 10 45l 23^*9 17 

24 4 35 

1 17 

23 12 17 
7 1 

19 1 
32 5 
44 2 
5 1 
< 2 4 

20 30 22 59 47 

21 45 23 55 35(*) 

23 15 46 35 

26 30 48 35 

30 30 22 49 35 

35 30 23 51 35 

36 0 22 41 5 

3e--45 23 51 35 
3,7 30 16 25 

30 16 

34 59 
43 35 
19 25 

22 42 45 

24 I 25 

23 47 25 
38 35 

22 52 25 

23 52 35 

47 45 9 5 

52 30 17 35 

53 30 2>' 1 35 

57 30 23 59 35 


55 4 301 24 35 


* I cpuld not cliscoA’cr this star in the year 1821: LaJande has noted one 
havingsthe same Ai, about 30' more northerly. 


XXXIV. On 























[ 19S 3 • 


• ^ 

XXXIV. Reply to Dr. Apjohn’s Additional Remarhs^ 

7 M The Annals of Philosoph'gfc 1822. By 

John HeuapaTh, R ^ q . ^ 

\'^\y ',o 

To the Editors^the Philosoph^^0agazine and Jjoumal. 

y. 

_ Ivondon, Cranford, Sept. 5, 1832. 

Dear Sirs, — In the Annals for Jitl^ I a formula for 
dctcrininiiig the specific gravity o^ |a^ ous vapours in contact 
with their fluids. I'he method ciTmy findi»g this theorem, 
and the principles I employed, ap[)eared to me so obvious and 
simple, that I could scarcely believe the formula^eli could be 
new: and certainly did not imagine that my reasoning required 
extended illustration. Dr. Ajijohn having however, in th“ 
ju’csent mouth’s Annals, called the accuracy of tlie theoreni ‘ 
cpiestion, I perceive I must have miscalculated the obviousness 
of tile principles, and therefore beg to trouble you witli a de¬ 
monstration of them. 

Let us conceive a quantity of vapour having a specific gra¬ 
vity S to be confined at its proper tensfon t in some vessel 
over its fluid at die Fahrenheit tetfowsra^ Let US now 

conceive this vapour and its fluid tc be gradutlf^ and equally 
cooled to some other teniperatui*e JF’',. conceivirm at the same 
time, what is uiiquestionably admissft^.th^gh perhaps hot 
jiractically possible, tliat tiie vessel confining the vapour also 
gradually changes its capacity, so as always to pr^crve to the 
va})our an elasticity just equal to thd tension it ought to have 
corres})oiu!ing with its temperature; and let the ultimate ten¬ 
sion be t' and specific gravity S'. Then because by the com¬ 
monly received principles water neither evaporates nor ab¬ 
sorbs any of its superincumbent vapours, whilst the elasticity 
of the vapour equals the tension of the temperature, it follows 
that the vapour at F' is, the same, and of the same weight as 
the vajiour at F; tliat is, the mere contact of the water has 
produced no effect on tlie vapour beyond simple coimuhillca- 
tion of teuijieraturc. Ihit equal changes of tempcratpl4j^ing 
similarly and under similar circumstances communicat^ tnu&t, 
as fur as I can perceive, have the same effects from whatever 
bodies the communication comes. The change therefore 
which has been made in the volume, and consequently in the 
specific gravity of tlie vapour in contact witB^ts fluid, by the 
diminution of temperature, is just equivalent th that which 
would have been e&cted by an equal dixninution, if the ippour 
had not been connected with its fluid. But vdien vapours are 
not connected with tlieir fluids, our philosophers tell us that 
their changes are, cceteris paribus, the same as those of the 
Vol. 60. No. 293. Sept. 18p2. B b gases. 
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gases. This established, the truth of tlie expression S'=: 

S.~ . whicli given, easily follows fi'om what 

Dr. Apjohn has himsc^ itdl^^tted; ft)r, it being allowed to be 
true in gases, it mus^ from what 1 have shown, be-equally true 
in vapotiys over their fluids. 

In odrfir ways die proof of this theorem might be easily de¬ 
rived, but I ho^fe what 1 have said will lie sufficient to con¬ 
vince Dr. A. diM the ab^ui^ity of makin^r one constant vary 
as another constant, entet^ into no pai’t of my communica¬ 
tion. 

Many phf|||iophers appear to have confused themselves by 
not attending^llo the manner in which the elasticity of vapours 
in juxtaposition with dieir fluids increases; and hence they 
have drdwn an unwarrantable line of distinction between va¬ 
pours and gases. They imagine that the rapid increase of 
elasticity in- vapours, is to be attributed to the increased action 
^one, which they conceive die heat gives to die vaporous par¬ 
ticles;, whereas, if they had only considered that the specific 
parity increases with the elasticity, they would have seen that 
It is not merely to the au^eiited action due to the heat, but 
^to thi% and ^increased number of the vaporous particles 
conjpkidy, that die great rise of elasticity is owing. By the 
lattea: part of his paper Dr. A}ijohn seems to have yielded to 
the same erroneous ideas, and has by this means near the end 
of his communication involved liimself in an error a little ttK> 
obvious, but which I willingly omit to notice out of respect to 
the candour he Las displayed. The same feeling induces me 
to pass over one or two other things in his paper, which ap¬ 
pear to me open to comment. 

Though 1 have not the shade of a doubt concerning the 
truth of the fonnnla in cjnc.'^ion, yet I perfectly agree with 
Dr. Apjohn that experimental proof is desirable; anil hence 
I should be hapjiy to see such an object eflected. But in 
making these experiments I conceive something of attendon, 
beyond what is needful to secure experimental accuracy, is 
necessary. For instance, if we set out from Gay Lussac’s 
determination of the specific gravity at 212°, which Dr. A. 
‘ seems inclined to recommend, we should be satisfied whether 
this specifiic gravity was determined from the pressure due to 
the tension of vapour at 212°, or from the pressure due to 
ebullition at 212®; for diese pressures are not equal, as philo- 
sophei^ have commonly imagined, but sensibly oiflerent, as I 
have iihoMm pages 441 and 442, Annals for December 1821, 
andpage27 Annalsfor January 1822; the former being about 
the l-7th of an inch greater than the latter. Again, it should 
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on ihc Specific Gravity of aquemti Vapoitrs, 

be observed that the formula I have given would bring out 
results conformable to the Indications of an air diermomeler. 
This is of little importance in tenm[»^ures breath 212"; 4>ut 
in very high ranges, in which at {iH^We experiment ought 
to be umde, it would be of vital 4KKasec]pence. 

I mn, dear sirs, 

Your obedient humble servant, 

..^J. Herafath. 


XXXV. On sinadlaneous Thunder-Storms. By Z)r.T. Forster. 

To the Editors the Philosophical Magazine aAdJourncA, 

Y Hartwell, Sept. 3, 1822. 

Gentlemen, — 1 have already stated my o|Miiion that tin* 
formation of thunder-storms, and other electrical phsenomena, 
frequently took place simultaneously in very distant parts of 
the atmosphere. I have lately had an opportunity of con¬ 
firming this opinion, and of witnessing several of the most vio¬ 
lent instances of storms which have ever been recorded in tlte 
memory of die inhabitants of tliose districts w here they oc¬ 
curred ; and of comparing them widi similaf ’^hmnomena in 
distant parts of Europe. 

On Monday evening, July die 29th, while ti'aveiling from 
Gex to Nyon, on the Lake of Genev% we were overtaken by 
one of the most violent storms 1 ever remember to have seen: 
it formed very rapidly, fm’ at half-past four o’clock the atmo¬ 
sphere w'as dear. 1 observed liowever diat on descending 
Mount Jura, the Alps (wliich Birina beautiful back-ground to 
the view of die lake below) were intersected widi clouds: the 
cirrostratus seemed to unite the summits of die range of 
mountains by forming long lines of cloud stretched across 
from one hill to anodier* vdiile the more elevated ground of 
Mont Bhrnc was involved in cmiulostratus. The air very sud¬ 
denly became totally obscure, and before 5 o’clock a violent 
shower of rain and liail came down in torrents, accompanied 
by thunder and lightning; it cleared ofl’ very suddenly, but as 
quickly returned again; and for the space of nearly an iiour 
tliere was scarcely an interval of two minutes between die most 
vivid flashes of lightning. I distinctly noticed the two sorts 
mentioned by M. Van Mons; namely, ihejid^iratimi followed 
■quickly by a short and loud clap; and die fidmination fol¬ 
lowed at a longer interv^al by rolling thunder. Jlie fujgura- 
tion or forked lightning darted into the lake from several di¬ 
stant portions ol cloud at once, and w'as at times of a bright 

B b 2 blue 
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blue ccdo'Cir. By 8 o'clock the storm subsided: on the fol¬ 
lowing day, July SOth, alter a bright morning, a still more 
vi(^^t storm occurred li^^uddeidy in the neighbourhood of 
Lausanhe: its fbrmatim^f^,-prodigiously rapid, so that in five 
minutes after briglit ^tishtec, a torrent of rain and hail fell, 
which delated many df the vineyards, and'^ie tliiinder and 
lightnin#scarcely ceased during tlie space of several lldlowing 
hours, in travelling fj^iH Lausanne to Vevai, we were forced 
to alight from tllh carrl^e.;:pid take refuge in a house by tlie 
road side. At Belle Airb Vevai, the residence of M. Bart. 
Huber, the, Imil is said to ,have descended in stones above an 
inch in <fetm i|p r. and to liaVe been so destructive that scarcely 
one entire bimch of grapes remised on the vines after it was 
over, I heard of* a few persons h^g killed and part ol* a house 
destrewed in the neighbourhood. As I travelled home along 
tlie Rhiiie, by way of Bale nnd i^asbourg, into Holland, 1 
found, making inquiries, '^^temporaneous storms of 
. similar violence nad testo witness^ lliroughout a most exteii- 
.sive tract of country, both li^'rtdiqe and Germany. At tJie 
Hague tliree men were killed, a fourth w'.is killed while 
travellltig on the road ..towards Haeriem. At Dunkirk the 
lolly tower of jdie church was struck, ai^d the sentinel ])iuced 
at the top w'as'attacked by the ligldtoing and rendered sense¬ 
less for some tteje, he eventuidly recovered. I hearil 

also of several ftocks of^eep mid otlicr cattle being destroyed 
by tlie electite fluid. At Ih’idgenortli in England, on Sunday 
the 28tli of Jiily (being the day previous to the great storm iii 
Nyon), tlie ligUtiiing did considerable mischict^—killed one 
person, and a great many sheep; and I have received several 
steiilur accounts from other parts; thus proving—not only a 
dif^osilion in the air to produce tliunder-sionn,s at very distant 
places, but proving also that thejt occurred in distant jilaces 
with llie same violent and mischievous character. 

I shall be obliged by any accounts of tlie ^d storms made 
by your correspondents in different places, and of the slate of 
the instruments of meteorology at the time, and communicated 
through your Journal: and I have tlie honour to remain 

Your most obedient 

T. Forster. 

P.S. The thermometer at Lausanne on the SOtii ol’ July 
stood at 34} of Fahreniieit at noon. 
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XXXVI. Remarks respecting Astronomical Ohse¥iMmies. 

To the Editors of the Philosophtoj^^^gazine and Joumsd, 

Gentlemen, — ^Among the advantages we,i^ei jve 

froin well-cond^l^d periodical hn science and the arts, 
may be reckoned, as most important, not only the Mrly com¬ 
munication of new and useful discoveries, exciting a praise^ 
worthy spirit of philosophical inqmiyy jbut likewise die facility 
with wliich we gain a pretty corrdei^sight into the merits of 
different authors, their works and peculiar systems. Misrepre¬ 
sentations indeed may sometimes, he p^^mitted u^Hune; yet 
the opportunity and the mclipation to dot jusl^ are seldom 
wanting, and the reigQ. of earoir anci faWiood is of short du¬ 
ration. A little o|ipositipn'i^ opinion and amicable contention 
always contribute ultimately, to thp ^advancement of truth. 
Sliiiuld an author, in the;d<ju*«e‘*^of »»Iqpg work, neglect to 
fulfill his early promises,ymr fail to c^tinuc his labours with 
tlie same assitfuity and in as h^h a styhs of excellence as his 
readers had a right to expec^itom his commencement, where 
cun such faults be poin^d out to §o much advantage as in a 
res])ectable periodical work.on similar subjects? The author 
will be .stimulated to fresh exertion, and future editions of his 
work will be improved; or, on the other hand, it»:will sink 
from competition with other works similar nature more 
deserving of public encouragement. I have her<^ as it were 
unconsciously, written long and unnecessary pj^face, to in¬ 
troduce to your readers a few remarks on tlie last publi.shed 
part of the Edinburgh Eucyclopaedii^ Part II. of volume xv, 
1822. 1 first beg leave to c]^iiote the. following observatioiis 

from the history of the Circle, m volume^i. p. 485 of the same 
work. “ Tlie equatorial instrument constructed by Ramsden, 
for Sir George Sliuckbiirj^i, properly belongs to the class of 
a.stronomical circles. It will be more fully noticed imder the 
article Obsermtory .—This brief introduction embraces all the 
principal astronomical circles which we know of in fixed ob¬ 
servatories. It i,s, however, our intention to give, under tlie 
article Obsei'vatoi’y, a more detailed account ot some of them, 
particularly Mr. Groombridge’s transit circle, and the mural 
circle now in use at Greenwich.” Again, under the head 

Equatorial Instruments” all that we find is ‘‘see Observa- 
tnrifP Now the last part of volume xv. of tips really valuable 
Encyclopedia contains llic article Observatory^ before referred 
to, and I anticipated that I should gain much useful infonna- 
tjoii respccliiig tlK>,sc in<itrLiiucnts, together with the best in- 

str lie lions 
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structions^^r plmiiiing, bailding, and furnishing an observa¬ 
tory, considered either as a national establishment, or adapted 
to m« ipeiuis a pifiva tftiiiiji MHal. More than alH 1 hoped 
for ahkAttUltne of tiiQ observatory, calcu- 

kie^lbr tbe axlvaiMS^IxiwtiP^Qnoii^^ pointing out tlie best 
tnethM^k^ observir^ larding cclestiurfll^iioniena, and 
giving cinmjdes of the most accurate ways of reducing the 
observations, including the necessarj' tables, or else 

refening to tliemin soa^lmgglibh publication. To this a ca- 
taloffue of the aat^Otto^lfllf^S^ob^^ already published 
woiuu be no imaoceptidje adjllioii. My disappointment may 
be unaglled|Mr(^ th^ things are passed 

over in totalWei^^oyt^irolld of the promised ecjuatorial; 
not ft #ord cf \Mr. not a word 

of the mtinfl di«fe ^n at^’^eoulneki '•lihitead of the useful 
information Iftid iipb^ou^t observers to 

guide and, m^truqtiifttu^ the article in (juestion 

really contains uothuig^4ts^»|Be«li' ii^rrect history of 
observ’atories, n1nmstiir^hmly**i|ft'MSb^ nf'tthy piactical value. 
It terminates v«iUi ft iftbk and latitudes of 

more than sieventy Obsfigynlftries; au^ this part of the article I 
4 shoiild approve^ a jl'lfere m t^rrna*^ as it might have been. 
A good deal of l^lua^mfttter mighllli^'e been collected from 
the vMKrl^ cd* the Italian and French astronomers, if 

the writer of die aticpb had aimed*«t utility. To giro an 
example of^iof, in page IIG it !s stated that tlie business 
of the Vieilipobscivatory is now cdpducted by Troisnecker, 
who succectlcd Hell. But tlie trutn is, fliftt P. Treisnecker 
was succeeded, three yei^s ago, by Mr. Littrow, aiul that the 
erection of a new Imperial observatory ^as to be commenced 
Milder his diiectiou unhftspriijgof 1831, agreeably to the plans 
of the Boron Zach, tiie veteran astK^fimu^cr of Genoa. Lit¬ 
trow has found the latituAfe of his tmservatory s= 4 8” 12' S5",45, 
instead of 48" 12' 40" as^given in the table idf&tp mentioned *. 
Agfun, in page 447, tlie pari^rapli on tlie observatory of Malta 
states that the Chevalier d^Anmis was a skilful astronomer, 
jnd made a great many Mtiable observations; while proof 
has been laid before the public, a considerable time since, by 
the indefiitigable Zach, that d’Angos was a downright im- 
])Ostor, who invented obseivatioiis, and with so little reganl to 
theory and calculation as to be inconsistent with each other, 
and to deserve notliing but our licai-ty contempt for tlieir 
author. , 4 

* I think it will be fihmM that the rtatment re^pcctinj; the instruments 
in the Oxford observatory is in no mtousideiablede'VteFtduiHlaiii. 

Hoping 
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Hoping tlie lew observations I liave contented myself with 
making on the ({effects of the t^xQgjjjitjplsn'vatmy in voiu- 
nble EiicycloptPtlia Will find a>J|H|r hi your Magazine, and 
prod lice a good eflect, 1 iema^!i^||p]£tncny 

YouT obedient servant* 

Sept. 1822. A.M. 



X X XVIL A !.(tier to !hij(;LlNGi OjJ, <f the Jlmfal In-* 

sfihUion, respecting som Frigorife m^e on the 

Magnetic Fluid, cpid on Set^ Water- lii n* 

Sir,— The magnetic lexpenfiaent* ol^jy^riay which I had 
siwken of to you the d«^ tiefere, hia.’tf'e tifen succ^assliul hevond 
our most bangnine egni0ci»sti<ms« HrrCaty (^itrmid), in whoi.Q 
house th^ were nuka^ end intelligent pait 

in them. But hail yon d^^lTected; thisiy would 

have been muck egi«Sj|y'YSetween* tw o hollow 
jwu nllelopipeils ot laintlnS» 4 Q(^T|M^ fogr hashes in length, four 
ditto in breadth, and one 'Wth ko and 


muriate of lime, and i-cndeifed ^‘^IsgtKf^^Weascd covers, the 
thermometer F being placed across them resting 

on the co\er of one of thoav marked 4/0^ the magiteOut, ;qjctioii 
of a common ai run «shap^ needle, tw4#id(tes long, 1*1 G 
ill die gi’eatest brcadtli, Weighing bra'-s cap 7| grs., 

was greatly jiaraltrsed in die open air, imd also iun||er the glass 
of die ait>piimp, and much moie during and afterexhauslion, 
when it stood still. The Centre of the needle was at half the 
height ol the parallelopipeds, and nearly at the distiuice of an 
inch and an h.ilf. Two other needles of die same shape, but 
three inches long, l-Bth in the greatest hreodtli, and weighing 
with the brass cup 11^ grs.» tJiowed bdll less activity, but not 
so much as the odier. In trj'ing a new needle, it was neoessary 
to allow it sulfidfeilt time to adapt itself to the lower degree of 
temperature before it exhibited theparah/sis of its forces By 
this word I uudersland it& being less sensible, or even alto-^ 
gether insensible, to die bar at the same distance and direction, 
and its sluggishness in returning to its fbraner position, if it ever 
does so. 1 lie extremes of the scale of tempgmture, die ther¬ 
mometer being placed as belbre, w ere from 30 dt^. at the mo¬ 
ment of the most perfect vacuum to 40 deg. in the open air. 
Comparatue obser\ations on a more extended and detailed 
scale of temperature, purdculairly in vaagpi would be an hi- 
tcrestuig acquisition, and so much the more, as sufficient atten¬ 
tion lias not been paid to the temperature, when it has been said 


* Cominnnkate<l b} Mr. C«irj. 


that 
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tliat tlie magnetic force augments in vacuo through the abstrac¬ 
tion of tlie resistance of 

Now, sir, I am thoroujllft^vinced of tlie exactness of the 
indication, if not of the ^aliMlion, oi'the little watch-needle 
I had the^ionour of showing you at your lectiftes at the Lon¬ 
don Institution. That needle, amongst many other interesting 
facts, in the course of magnetic re.s<’arches presented to 

me some time ago the same ^fleets when j)laiiged in a bath of 
ice and muriate of lime; but to avoid the t)bjection that the 
movenictjls of sucli a needle were not to be depended upon, 
an<l that flie^iiight be paralysed by the damjniess ol‘ the air 
at so low a temperature, I wished to repeat die experiments 
at large, and in a vacuum, where certoinlj' there w as no damp¬ 
ness till the return of the air caused the vapours of llcjuelied 
ice which penetrated throi|gh tlie grease to fall upon the pa- 
rallelopiiicds, ilie peedTes supports—^w'here a small 

degree of humidity .iNU^viafterwai^s sensible, but only to the 
touch. This objection howevm’ at present <-an no longer exist, 
since I repeated at Mr. Carv*# die same experiment on a 
larger needle simihir t<' diC lesser one above described. It 
was placed in a caste, ilSkewise covered with glass, nii<l 

protectt,‘d *tny etIcctofdam])ness by spreading the ground 
ary powdered muriate of lime; aud it was really inter¬ 
esting lo sec how sooathc needle passed from nctivily to slug¬ 
gishness at the alternate immersions and emersions* 1‘rom the 
irigorific mixture. 

Amongst the many princ iples of Tefbrni in the constnicticm 
of inagrictie Jieedlcs, of which 1 sj^oketoyou, as beijig partly 
tried and partly to he tried, ]\Ir. Schmalcalder agrees with 
me, tliat it would be perhaps better to destroy the action of the 
magnetic forces, in order to balance tlie inclination needle, bv 
intense cold than by iittense heat The steel is always da- 
niaged by a high temperature, notwilhslaiiding eAery jnecaii- 
tion; and besides, I have seen practically enough in these mat¬ 
ters to be able to assert, that even tlie incandescing heat c:an- 
• not entirely destroy the magnetic power of any considerable 
mass of steel or iron, excepting loadstone of some jiarticular 
mines; and even were it to happen nionicntarily in thin laminar 
steel, as soon as it cools tlie power begins to reappear. I was 
communicating the new project to Mr. Garden, of Oxtbrd- 
street, when he very intelligently reinarkeJ that it would per¬ 
haps be better to trj' it in vacuot as the numiility necessarily 
arising from a too low temperature in the air, might disturb 
the exact effect of gravity by its unequal precipitation on the 
i^dle and the augmentation of Inctioii. In fact, that which 
was scarcely observable, ei eii after the readmission of the air 
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ill the vacinmi, at Mr. Cary’s, I afterwnnls easily obserrerl in 
the needles in tlie open air, by lov/ering more and more iiie 
temperature of the jiarallelojiipeds, in consequence of many ai. ■ 
teniate and thinner layers of the aii^ure. At all events, tliore- 
lore, I would recoininend llie trial in vacuo., with layers like 
the last, ajui with their iiigreiHents reduced to tlie most coiive- 
iiieiit thinness. 

But, waving the discussion till sonje practical observations 
give us more insiglit into the matter, let us rather rciale how 
the magnetic forces decreased under tlu; exhaustion (^ftlie air- 
]nimp, and how tiny increased on the rcudmission of the air. 
^riie decrease was slower tluui the increase; but the exhaustion 
too was slower than the readniissiou; and it was the same with 
respect to the progressive diminution and elcAuiion of the tem¬ 
perature from 40 to nearly J50, and IroJu 30 again to 40. But, 
notwithstanding tlie greater rapidity of augmentation, the air 
tnd the temperature once restored as hefote, the magnetic ac- 
ti^)n seemed not restored to the same degree. 1 ilo not know' 
whether this anomaly is to be cleduceil Irom an increase of 
friction depending on the precipitation ofaqueoLSs vajtours, or 
fjoin the jirotractt'd influence o|‘,the cold, llow fareouIdthc.se 
twt> cireuni.stanci's aliect the oscillatory law's of tlie magnetic 
power when ivJerred to the tv.'f) opposite agents in xmciio, viz. 
the greater or Jess rcsisiance of ilie mediiMn combined with less 
or greater degree of u-mperatui e, and tried at difieieut inter¬ 
vals through their diflercut eombinatioiis? and what is the. 
cause of such varying ])aralyse.s in needles ? It is not an easy 
matter to an.swcr tile firnt of iJicnC querie.s, as depending very 
much on tlie delicacy of instruments mid experiments; but as 
to the second, it seems the cause of the luagnctie paralysis is 
not ill tlie coiideiisulion of the air presenting an ob.4acle to 
the magnetic currents, as the eficeV equally takes place in 
vacuo: it seems the cau.se is not in the coiidensalion of the 
steel, as it is ctnnmonly known that tlie greater the density of the 
steel, the more difheuit, but. the more great and tenaciou.s, the 
intensity of the same currents once cslalilished, and besides, 
it could not so rapidly increase and tlecrease; tliereforc it is 
only, or at least principally, the action oi' cold on the magnetic 
fluid itself w'hicliproduces the jiaralysis. Yes: as there arc 
ices of rougher fluid.s, so there are more refined ices of the 
ethereal oiie.s; ami l)es Carte.s’s mechanical principles will ac¬ 
count as well for tJio.se wliieh we may see and touch and ta.ste, 
as for those which wc; can but barely discover by their rela¬ 
tions w'itli the movement of the neetlles. 

Encouraged by the resulLs of yesteyday, I wished to try again 
this morning, in the o])cn air, the clfect of alow temjieratitjpe 
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on needles, the bars beinjr out of the sphere oi’ the cold; and, 
moreover, its effect on bars, the needles being in their turn out 
of the sphere of the cold ; and lastly, the effect of the same ou 
both of them at once. A more favourable stratification of the 
mixture allowed me to observe more decided effects at each 
combination, notwithstanding the general temperature of the 
room being lower than yesterday (both ol'thein from 60“-70®), 
and notwithstanding I had no larger apparatus for cold than 
the tbnner ones. They were, however, adecpiate to the gra¬ 
duated series of the bars, lying sometimes oji their sides be¬ 
tween tlie two parallelopipcds joiiietl together, and sometimes, 
separated only by their joined depths or lengths from the 
needles. I have even plunged needles and litlle bars into ice, 
and used hotli of them alter drying them. Tlie results liave 
been always the same: the lou'cr tin* temperature and the 
longer tlie immersion of the bars and needles, each separately 
or both at once, in the frigorific spliere, tlie greater the jin- 
raly.sis. AVhat influence, therefore, must not be exercised ou 
the currents of needles, as well as sometimes on the tcTrestrial 
one.s, by the low temperature of the polar region.s ?—I am in¬ 
debted for the idea of these eiiskperinieiits to the siinjile oh.-^er- 
vation of Captain Ellis, who, meeting iee mountains in Hud¬ 
son’s Bay, saw his needles sluggi.sh at iheii’ ajijuoach, and says 
that he restored them to their iormer activitv hv warmth. I'ar 

t/ • 

from reasoning on the circumstances, he has the air of repeat- 
i’Tir the fact as a kind of mysterious accident. What a dil- 
ference between that transient rough observation and the re¬ 
sults ive have obtained ! Such is the jirogress of science, 
aided by time, zeal for experiment, and skill in observing! 

This morning, too, I have completed, with Mi’. Garden, 
the experiments happily begun yesterday at Mr. Cary’s about 
freezinix sea-water with the same li’i<jorific mixture used in 
the magnetic experiments. .Sea-watca* from near Sfaith End 
(Essex), sold at the Establishment of the Sea-water Baths in 
George-strecl, Adi'lphi, freezes when in perlect quiet at only 
about 18" F., or at the utmost from 18” to 20”, when in small 
quantity and agitated on jiurposc. At 22” it was impossible 
to obtain ice through any length of time. What credit then 
shall we give to what Thomson says, even in the sixth edition 
of his “ System of Chemistry,” on “ Nairne’s authority from 
the Philoso})hical Transactions,” that sea-water freezes at28”*5 
Falirenheit ? By tlie by, the general temperature of the room 
was rather high, to fiivour a.s much as })ossible die frigorific 
effects of the mixtures ! The ice obtained from the water of the 
sea niiiy be nearly depriv’cd of suit, particularly when obtained 

without 



203 


rXpert matts ott Sca-Wtiicr* 


without agitation, and well washed with cold water aud dried 
on l)lottin^ paper; but animal and vegetable jnibstiinces che¬ 
mically or mechanically dissolved, int])art a much deeper 
colour to the salt which remains' alter the comjilete eva]) 0 ^ 
ration of tlie washetl liquefied ice, than of an equal quantity of 
the sea-water from wliich it originates, 'j'hereforc, if they are 
not more accumulating in tlie ice, they are at Iwist the same 
quantity in a less proportion of salt j and consequently the co¬ 
louring must be inon* strong. 'I'lie colour of th<‘ dry salts cer- 
lainly ditl not dcpiiiid upon iron, as their solution in distilled 
water was not sensible in the least, either to the gallic acid or 
to the prussiate of jiotash. It follows iialurally from these 
trials, that tresh w'atcr for kitclicn uses and wasiiing may be 
obuined from sea-water better by disliliatioii than by freezing; 
and jjarlicularly if care be taken to purily tlie distilled water 
further by lillering it througli saud and powdereil charcoal, 
and to impregnate it afterwards with a small (jiiantily of car¬ 
bonic acid gas, wliich would Lake off its flat]iCf.s, and make it 
more palatable. By these prccaution^ perhap.*. all bad effects 
W’oukl lie belter avoided, should they even be as great as those 
described by some jiliysicians of the kiouth, who had an op- 
j>orl unity of seeing the ellects of the long-protracted use of 
that water on some criminal.-, and which have never been ob¬ 


served ill Itnglaiid upon any occasion of its use, not even when, 
at a large dinner ol' two hundred persons, Soutli-Eiul water 
wa.s tlie oiil}' wafer n-.ed even for ices. But sea-water taken 
at the .same de])th in the southern .sea^ inigiit jicrliaps be more 
charged with noxious sul).stances than the sea-water ol\Soiith- 


Knd: and, besides, there is a wide difterence between the ii.se 


c>f it flu- one day at a great dinner, and I’or weeks together 
with frugal fare. But, be that a.s it may, it will always be (»f 
some interest to know that with a small qiuuitity of ice, ami 
muriate of Jimo, a great deal of ice might he produced in a 
vessel without any wa.ste ol'lVe.sh water or ice fit for use. 

Some couples of thin load cylinder.s, or perhaps better pa¬ 
ra I lelopipeds, }>laced the one within the olhor, would suHice. 
Fill the iutcriial one with .sea-water; fill with alternate layers 
of pounded ice and muriate of lime, which needs not absolutely 
to be powdered, the little space between Uic tw'o; and keej) them 
quiet. After some time, always depending on the more or less 
iulvantageous disposition of the dimensions ofthercci]>ieiits, on 
the general tcmjierature of the air, and the former temperature 
of the water (which ought to be taken as little warm and salt 
as is allowed by the means at hand and the dejitluif the sea) 
light cloud.s shall be seen floating all along the water. This is 
tlitailotneiit of helping the crystallisation by ligiilly niovijig the 

(’ c 2 water 
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water with a stick. Thus lumps of ice arc obtained sufficiently 
large and thick to be taken out of the recipieiit ami fit for re¬ 
sisting fusion. The ice, once well fixe<!, may serve partly lor 
immediate use, and partly to reproduce ice Avithout breaking 
in upon tlie ship’s store. The first ii(]ueficd ice may be useful 
for cooling, were sea-water to be frozen in anotiier recipient, if 
it is no longer fit l(>r the same purpose, and so on. 

The muriate oi lime is easily collected for I’urther use from 
the sweet li(piefieil ice by ev5ii>oratioii; but it is not so with 
the muriate of lime dissolved by sea-Avator ice. It mixes then 
with the salt of the sea-water, and after evaporation tliey re¬ 
main united. But there is muriate t»f lime too in the sea¬ 
water, and muriate of magnesia ; and ii’the muriate of soda is 
not so favourable to the frigorilic mixtures as the othei’s, it 
AA'ill abvays be of some use Avneii iiiixed Avith a sidlieient quan¬ 
tity of the muriates of lime and magnesia, as used by the con- 
iectioiuTs, and certainly Aviil never be uin’avourable to cooling. 
The sAveet iee ought to be kept in wootlen cylinders within 
leaden ones, Avitli a sulficiently deej) stratum of powdered char¬ 
coal between them to preserve a constant lenq^crature. The 
nmriate of fime ought to be pul in earthen jars well corked up. 
’^rim drie-.t and coldest place of the ship is the best for the iee ; 
the dric'^t and AiA'armcst for the muriate of litne. 1 shall not 
recommend to seamen to collect the salt emj)loved in a sliite of 
crysUdlization; they would scarcely understand the name, ami 
not at all the management, and not much more llian the name 
and the management of llie air-|)ump it)r obtaining ice : but 1 
would recommend it to any chemical man on bofird hospital- 
slii])s, I’or the use of Avhich the pioceeding is intendetl more 
than lor increasing tJie luxuries of vessels, as the ellect ol iluj 
first part oi’ water taken even by the deliquescent salts aa ouUI 
lend rather to increase the temperature. But the passage is 
so rapid to tlic contrary ellect, and such is the degree of its 
power, that the circumstance is liot worthy of notice Avitli sea¬ 
men. I said “ sca-w'ater ice might be obtained nearly tle- 
])rivetl of salt,” because it is impossible to separate it entirely 
I'rom it. I'he coUl water avouIcI carry UAAuy the very salt 
Avater adhering to its surface; but it cannot carry uAvay the si¬ 
milar drops inclosed inside without destroying the ice itselll 
Tiiesc drops are found here and there in the thickest pieces of 
ice; and let the ice drain as it aauII, let i,t be washed and w’ashed 
again with cold water, and dried and dried again on blotting 
paper, the greatest part of tlie internal drojrs AA-ill alw’ays remain 
inside, at least in our labor.ilories-, ami particulai’ly if the ice 
has been obtained Avilb agilatioji. 

Might not this ob-AV'.alion shed some light on the origin of 

the 
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the great masses of sweet ice of the polar seas ? I w ould not 
say that that ice is not of inaritinic origin on account of its 
sw'eetness, as there is reason to believe that sweet ice might be 
fonned through seas where the salt is diminishing as they aj)- 
proach the poles, particularly where at a stationary low tem¬ 
perature the less salt or nearh^ sweet w'ater might freeze witli- 
out agitation; and, besiiles, water descending from the air might 
contribute to its increase. Ihit, besitles iields flouting from 
the North, I should incline to reler to the frozen waters of ri¬ 
vers and lakes, dissolved by thaw', a great cjuantity of those 
pieces of ice which encumber the shores of less sweet seas. 
The ice of their water cannot be deprived entirely of its salt, 
and particularly w'heii l()rmed with agitation, as would be the 
case at any degree above 18". Meanwhile those ices liave been 
f<nind every where sweet by the majority of voyagers, and so we 
n'ceive them, from the shores of Norway and Iceland. I would 
finish here, but allow me to add that the vspecific gravity of the 
bca-w'ater of our cxj)eriments is 1 ‘020. 

1 am, w'ilh respect, sir. 

Your most obedient servant, 

2, Foulvcrt’s Place, Regent-street, B* De SaNCTIS, M.D. 

•luiie 21, ls2‘2. 

To Professor Millinglon. 

1\S.—Alter having written this letter, two other reflections 
occurred to my miiul, wliich seem not unworthy of being men¬ 
tioned in addition to the former ones. 

J. Should the process of the sea-w’ater distillation ever be 
rendered, by particular construction, more eas}' and not at ail 
troublesome to seamen, the ilistilled w'ater might })erhaps un¬ 
dergo ii further improvement under iccing; it is an experi¬ 
ment at k>ast to be tried at large. The vegetable and animal 
substances which seem not to be disposed to separate from the 
cry stals of the sea-water, might perliaps se})arate where they 
are not surrounded by any salt dro})s. Besides, when the 
sw'ect ice of the shiji was nearly finished, a new' provision might 
})erlujps be obtained from the iceing of tlie distilled water more 
fit for resisting fusion than the salt ice. At any rate, the mu¬ 
riate of lime could always be obtained again clean and equally 
pow er fuifrom its solution in die distilled sea-water: which cir¬ 
cumstance is rather of importance. 

2. Might not the electrical discharges through the cold air of 
the polar regions favour the crystallization of the aqueous vapours 
of the atmosphere, as they favour the formation of the frost and 
snow and hail in oiir apparatuses ? Such discharges must be 
vei y freiiuent in the polar regions, us the very rotation of the earth 
and ol the surroiuiding air must necessarily develop electricity’ 

in 
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in the higher regions of the atmosphere, wliere it is equally 
spread, and where it must naturally be compelled towards 
tlie poles by the perpetual current of the air from the equator 
tow'ards tliem. Such an accumulation not only might furnish 
tile reason of the frequency of that decidedly electrical phe¬ 
nomenon which is called aurora borealis on the North, and 
which is not less rare towards the Southern Pole, but miglit 
perhaps render a just reason for the great jiart which the at¬ 
mospherical water might take in the formation of the inex¬ 
haustible ices of the polar regions. 


XXXVIll. Ow Lithog rophic Pt Vi tit}g. 

To the Editors of the Philosophical Magazine andjournal. 

Gentlemen,— Having found considerable iiiconveiiiencc 
arise from the use of grease on the surtace of the stretched 
leather in the tympiin iraiiie, over which the scraper jiassos, 
—on account of the dirt it creates, the injiiiy it occasions to 
the leather, and the waste of piiper,—I have tried \ai ious sub¬ 
stitutes. 

The most successful experiment I liavc yet made, has been 
with Castile soap rubbed over the leather with a little water. 
It very sjieedily produces, by the action of the bcra})er jiassing 
over it, a glossy surface; and I feel confident that the labour 
in working the'press is even less than when grea^e is em¬ 
ployed. This, in addition to the other advantages it possesses, 
viz. cleanliness and (x‘Conoiny, strongly recommend its use to 
those employed in lithographic printing—particularly tho--e 
who practise it as an amusement. 

I am, gentlemen, your obedient servant, 

Tlic Lithographic Press ’ CnAKLES M. W'lLLit H. 

fi, Picketl-strcct, Strand, Sept. 2JJ, 1822. 


XXXIX. Short Account of the Rocks in the Neighbourhood 
of St, John^Sj Neufoundland, Bp Mr, John Baiud*. 

In approaching the fishing grounds on the coast of America, 
die soundings were from sixty to tliirty fatbom.s; over the 

S e^t Bank of Newfoundland, generally about thirty-five. Hie 
id brought up a fine sand, and frequently small pieces of a 
rough flint, together with particles of a green smooth minerul, 
in^e form of coarse green sand. It is certainly a singular 
fact, that so large a portion of shallow water sliouki exist so 

* From the Memoirs of the Wernerian Natural lliblory Society for 
182J-22. Vol. iv. Part I. 
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fiir out at seji, the sea tleepening so rapidly beyond tlie Bank. 
Is it not probable that a Jai^ tract of di*y land had ibmieily 
existed where the Bank is now found? The rocks which 
formed this land may have been composed of very soft mate¬ 
rials, ami the occurrence of flint and green sand over the bank 
seems to indicate that the greater part of the original rocks 
had been of the chalk and green sand flirinations. A country 
com})osed of these rocks, which are of the latest formation, 
must have been very low, and in consequence much exposed to 
the action of the sea. By degrees tlie w^hole may have been in- 
unilated and entirely swe})t away, leaving tlie harder debris, 
the flint and green sand, to form the gravel tit the bottom. 

The coast roiiiul St. John’s is bleak, bare, and rocky, and 
almost every where precipitous. On both sides of fSt. John’s 
harbour, perpendicular cllfis oi traji-tiiir rise to the height of 
three or four hundred feet. ’J'he interior of the country is 
iilily, but does not rise to a great elevation, few of the hills 
being more than five or six hundred feet above the level of 
the sea. "J^hey are generally round-backed, and frequently 
wooded to the top. The w hole uninhabited part of the 
eoiintry is one immense forest, consisting chiefly of fir and 
birch. No extensive valleys or plains occur, but hill succeeds 
hill in almost unvarying succession. Tlie physiognomy of the 
country is an elegant outline of hill and dale: the scenery, 
Jiovvevej’, wants variety. Lakes are numerous over the whole 
island, as lav as it is knowm, and many of them, near the coast, 
are large aiul beautiful. They occur even on the ttqis of the 
hills, and are said to be often of great depth. The soil is in 
general light. Oats and barley thrive; and potatoes, turnips, 
and other kitchen vegetables, grow fully as w'ell as in En¬ 
gland. iSnmmer weatlicr, in Newlbundiand, is short, but warm, 
and very favoura])Je to vegetation. The winter is nncommoiily 
severe, the sjiring and autumn very changeable. There is 
good jiastiire for cattle in ground that is cleared. 

'J'he passage into St. John’s harbour, which in shape very 
much resembles a man’s foot, is by a narrow' entrance, cjilled 
The Narrows, which extends nearly east and west about half 
a mile. Both sides of this entrance are high, abrupt, and 
rocky. The rocks arc the same on each side, being continued 
across from the one to the other, I think there is little doubt 
that the opposite sides of the Narrow^s had once been joined. A 
rapi<l river runs into the harbour. The harbour itself, pre¬ 
viously to the formation of the Narrows, may have been a lake. 
The river apjicars to have licen once much larger. By the 
action of the sea w'ithout, and of the river and lake w'ithin, the 

rent 
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rent or chasm by which tlic river formerly emptied itself into 
tlie sea, may have been graduall^iilarged, till it has attained 
its present size. The average wiatli may be two or three hun¬ 
dred yards. Qukli Vidi (pronounced Kithf-vitty) river ami 
lake one day present an entrance and harbour similar to 
those of St. John’s. 

The mineralogy of the countiy round St, John’s is very sim¬ 
ple. The first rock, on entering tlie Narrows, is trap-tiifi*. 
This rock is distinctly-stratified, each stratum generally mea¬ 
suring two or three feet in thickness. Tiie strata lie N*E. and 
SW., or rather NE. by N. and SW. by S. 'I'hc dip is to the 
NW., at an angie|of I'rom 70° to 8{)\ I'hc basis of Uiis rock 
consists chiefly of distinct grains of quartz, felspar, and a red 
claystone. The imhedded ininevuls or pebliles are, for tlie 
most port, of the same substances; felspar, coniinon and com¬ 
pact, the latter with'sniall imbedded grains of quartz; quartz, 
often of a slaty or fibrous structure; jasper, red claystone, 
bloodstone, boriistone, &c. These imbeilded minerals, at tlie 
foot of the hill or cliff (particularly the (juartz and felspar), arc 
generally from an inch fx> dircc inches in diameter, ami gra- 
cliialiy decrease as we a^f^d; at the top of the hill, they rarely 
exceed the fourth pari;, dr an inch in diameter. Docs not this 
fact countenance the mechanical deposition of the trap-tuff ? 
This rock appears much harder than the common varieties of 
tlie trap-tuff wM#i I have seen. 

It is this rock Avhich forms those precipitous cliffs on eitlier 
side of the mouth of the Narrows. The opposite sides of" the 
Narrows rise very rapidly from the sea to a cpnsiderable height. 
The highest jiart of the trap-tuff formatidn is about 300 feet 
above the sea; its thickness about 5p0 yards. The trap-tuft* 
passes veiy gradually, and most beautifully, into the next rock, 
which is amygdaloul. In this passage of tlie one rock into the 
other, the stratified structure is still retained, one stripe or 
narrow stratum being distinctly marked trap-tuffj llio next 
amygdaloid; the strijies of the former being broadest at first, 
gradually becoming narrower and less defined, till the ainyg- 
ualoidal rock entirely prevails. , 

Tlie strata of the amygdaloid also run in the direction of 
NE. by N. and SW. by S., and dip likewise to tlie NW. at an 
angle of about 65^. The basis of this rock, like that of the 
trap-tuff, consists of nyniitc grains of quartz, felspar, and clay¬ 
stone. 'Ilie imbetldcd portions are invariably of a red, smooUi, 
hard claystone: they seldom liave the amygdaloidai form, but 
are square, or rhomboidal, or in longish slates. The greater 
part of llie amygdaloidai rock is entirely destitute of these 

". portions. 
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portions, while, on the otlierjiand, more than one-lialf of some of 
tlie strata is composed of The amygdaloid is frequently 

distinctly stratified, each stratum being a lew feet thick. 

The trap-tufl'and amygdaloid are belli of a reddish colour; 
the latter, however, sometimes occurs of a grey colour. 'Jlie 
greatest height of the amygdaloid fonnation is 500 feet*; its 
thickness is about three or liiur hundred yards, extemliiig from 
the top of Signal Hill to the foot of the Crow’s Nest. 

Resting upon the amygdaloid is fbuiid tlie greenstone, low’er 
in height than the amygdaloid, but higher than the trap-tufl*. 
This rock extends from the foot of the Crow’s Nest (it being 
of greenstone) to the Itiot of tlie Signal Hil^^ov to the town of 
St. John’s, a thickness of six or seven hundred yards. The 
Crow’s Nest, on which is be Ml a small fort, is lour liundred 
feet above the level of the sen. 'Hie principal amstituent 
part of this i-ock is apparently felspar. Its most common co¬ 
lour is green, though sometimes gray and red; it is stratified, 
and somerimes ])ossesses a beautiful slaty slnicturc. The 
strata of the greenstone also run NE. and-lSW.; iheir dip is 
to die N W., at a much smaller migle than the prec eding rock, 
till* inclination not exceeding 50”. 

ll(?sting iijion the greenstone we find the next rock clay- 
stone, the strata of which have the same dii^tioii and dip as 
the otliiTs, the angle of inclination, however, not being above 
35“ or to". The claystone formation extends two miles in 
thickness beyond the greenstone, occasionally alleriialiiig with 
strata of compact felspar, each stratum measuring Irom half a 
loot to a loot in thickness. The claystone being much softer 
than the rocks before described, the country where it prevails 
is also much low'er. Tl|e town of St. John’s is built upon the 
claystone. In colour, it is most freijuently gray, often also 
brown, dark-brown, red, whitish, and of other colours. It is 
often beautifuliy strijied. It is fine-grained, smooth, and often 
conchoidal in the liacture. The strata of this rock are occa¬ 
sionally columnar, which is also sonitlimes llie case w ith the 
greenstone; and die columns are composed ol' rouiul concen¬ 
tric balls. 

The next roc lc, whose direction, dij), and inclination ai'e the 
same as those of the claystone, is compact lelspar. Tins rock 
first alternates wMlh the claystone, and tlicn pi’ovails alone for 
above a mile. Being harder tlian the claystone, the country 
composed of it is hi<^ier. Its colour is also various, light and 
dark gray, greenish-gray, gre.en, blue, &c. It is translucent, 
or slightly translucent, on the edges, while die claystone is 

* This is the height of Signal Hill, the highest part of tlie formation. 
Vol. GO. No. 203. 1823. D d perfectly 
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ji«:fectly opaque. The cpmpact felspar has a splintery con- 
cboidal fracture; the fracture of'llie clay-stone, on the other 
hand, Is even, and always smooth. Tlie compact felsjwr is 
more or less fine in the gi'ain, and the splintei-s more or less 
large. The strata of the compact felspar, like those of the 
greenstone and claystone, are also at times columnar, the co- 
fumns being composed of small round concentric balls, and^ 
very brittle. 'Jliese balls are at times partially composed of 
homstoiie. This mineral occurs also in the comjiact felsj)ar, 
in thin beds, in veins, and in masses; its colour is green, its 
fracture smooth, conchoidal, it is slightly translucent on the 
edges, and is as Smrd as quartz. 

Claystone again succeeds the conqiact fels])ar, and the latter 
is again succeeded by the former, thus alternating for about 
eight or ten miles across the peninsula. The claystone always 
possesses a slaty structure, and soon decays. TJie soil over 
the greeristone an<l amygdaloid is rich and gootl, while over 
the claystojie and comj^act felsj^nr it is liglit and poor. 


XL. lifpiu to Captain Forman’s Thi'oi'ij of the Tides, By 

Mr, Henry Ktssell. 

IQo the Editors of Uie Philo^pkical Mogminp and Jonrtial, 

Oentlemen,—The expansibility of water ])eing a well at¬ 
tested fact, Ca})lain I'orman’s theory wall no doubt meet with 
due attention; but I am persuaded that very few will be de¬ 
lighted w’ith liis method of reasoning. 

With regard to his (|uesiion, “ Do the waters at the time of 
their rising press dowmvards, or do they not?” I answer. 
They press dowinvards; but with as much less powder as is 
equal to (he attractive power of the moon. 

To die next question, “ Ifow are we to aeeouiit for their 
rising, cxccjit by sup]H>,sing dial they are jiressed ii])wairds by 
the expansion ol (he jiarticles below.'*” I answer, 15y die su¬ 
perior gravity of th/isc waters wliicli constitute die ebb. 

I do not deny an I'xpansion and contraction of the waters 
occasioned by the arrival aiu! dc'iiaitnre of die moon; but the 
circumstance of the liighvist tides being invariably accom¬ 
panied by the lowest ebbs, is alone suflicient to convince any 
impartial inejuirer, that the ebb and flow of the waters are 
produced by changes of’jilace, and not by rarefaction and con¬ 
densation alone. 

Tlie satisfaction wliicli Mr. Forman seems to derive from a 
handful of water is by no means enviable. He speaks of 

the 
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tlie moon ab if‘ astronomers and pliilosophers tliink its attrao 
live power over substance^ipon the face df the earth equal 
to tlie attractive power of the earth itself; but I believe there 
are very lew [)liiiosopIiers wlio are not satisfied of tlie con¬ 
trary. Surely lie does not wish us to understand, tliat be¬ 
cause tlic moon has not pow er td sustain a huridful of w'’ater 
in the atmosphere, it has no power over it whatever. He 
may as well attempt to teach ns, that because a magnet has 
not power to lilt a scale-beam, it has not power to disturb its 
equilibrium. ITpon rc-exaniining the subject, Capt. Forman 
may })ossibly discover, tliat the altitude of the flow is to the 
altitude of the ebb, as the gravity ol'tlie is to the gravity 
of tlie flow. 

JIexhy liussELL. 


XLI. Koliccs rcspccun^ K< llools* 

The Fossils of the South. Doxms; (Jt\ Illusiratiouc of the Geology 
of Stissiw. By Cirideon ?vlantell, F.i/,S. Tlu' Fngraviiigs 
executed by Mrs. Mantell, from Drawings by the Author. 
■Ito, p}). London 1822. 

The infant science of Cleology is making rapid advances, 
and must conllmie to do so when embraced with sueh artlour 
as is tlisplayed in the volume bcibiv ns. Mr. M;m(t ll, to whom 
the public is indebted for describing, and that \ery minutely, 
tlie geological jilueiioniena of an unexjilored ]mrt of Sussex, is 
a surgeon residing in the county, who, amid llio numerous and 
anxious duties of his profession, has snatched a few moments 
w’hich lie has consecrated to science; but he has done more, 
he has enlisted his amiable partner in the-same cause; and 
foj’ty-tvvo well engraved plates attest ISlrs. Mautell’s talents as 
an engraver, as well as her love of science, to whicli she has 
llius so liberally contributed. 

Mr. Mantel i’s work ia })receded by a preliminary Essay, 
written by a Clergyman of the Established Church, to prove 
the corn spondejICO between the Mosaic account of the crea¬ 
tion and the gt'ological structure of the earth. 

Although Mr. Mantell at first intended to confine his re¬ 
searches to the South Eastern divisiem of Sussex, yet he has 
extended them to nearly the whole county, which he describes 
very carefully and very minutely in all its various Ibniiations. 
He confines himself almost entirely to facts, seldom oflerhig 
an opinion on a disputed ]mirit, but rather wishing to show 
the sentbnciils of ethers. 

\V, 
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We shall not enter into the details, which are so w'ell illus¬ 
trated by the plates accompanying diem, but cpiote Irom his 
concluding observations, the inierence wliich he draws from 
die M'liole: 

“ Istly. That the strata composing the county of Sussex 
have been formed, at different periods, by successive deposi¬ 
tions at the bottom ol’tran((uil seas*. 

‘*2dly. Thai ih(‘\Miters which dejiosited these forinations 
were inhabited by shell-fish, zotvjihyles fishes, &c., the greater 
part of w'hich were not only {essentially distinct from any that 
are known in a recent state, but many of them are confined to 
certain dejiosits, 

3dly. That one of these roniialiims Tilgate beds) 
contains the remains of shells, fishes, palms, arborescent lerns, 
turtles, gigantic lizards, and unknown (juaelnipcd'r; an assem¬ 
blage ol organic remains lor which it is difficult to account, 
unless we sup})Ose dial the bed in wliicli tlicy are inclosed 
was deposited by a river or laki; of fresh water. 

^thiy. That the chalk siihsetjueiitly to its consi>lidatiou 
has suffered extensive destruction: the upper beds having 
been swe})t away, and extensive btisins limned on its surface. 

“ 5thly. That the excavations, or basins of tiie chalk, have 
been filled up by a series of depositions, possessing very dit- 
ferent characters to any that preceded them; and which in 
some jiluces (Isle of M^gJil, l*aris, &c.) ctuisist ol’alternations 
of marine and fresh water deposits. 

“ Gtlily. That these newer ilcjiosilions have also been broken 
up, and in a great ineusnre dcsiroycti, by an irruption of water 
in a state of violent commtition ; a catastrophe to whose pow'er- 
fnl agency the prcsiait ilirin ot’ihe surface of the earth, and the 
accumulations of beds of gravel, sand, &c. aie to be attributed. 

“ 7lli1y. Tliat it is only among these last and newest de¬ 
posits, the wrecks of ancient ((irmations, that the remains of 
the elephant, tleer, horse, and other land quadrujieds, have 
iiithcrto been discovered. 

“ Lastly. That the present effects of tlio ocean appear to be 
wholly inadefjuate to produce changes like tliose which have 
formerly taken place. 

* The uhscsjcc of all traces of land animal!) and vegetables in these beds, 
does not however ujijiear to warrant tlie inference, that the fiwmer were not 
then in existence. Kor if wo suppose tliat, after the deposition of the ir<m 
sanil, the sea retked, and the sirrfaixj of that forinution bceaiue clothed with 
vegetation, and inhahited byuninmis; niuv it not be {trcMiined, that if the 
approach of the nevt ocean was gi-adnal, the advance and rctrocessUni of its 
waves might destroy all traces of the lanti and its productions, before the 
wjiter covered the siirl'acc to a stilTicient doptli to allow of the traittiiiil de¬ 
position of tlic Weald cl.i' ? Tliis remark equall}' apjdics to the other se¬ 
condary formations. u j 
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“ Hence it appears, that in the lapse of ages, tlie sea alter¬ 
nately encroaches on, and retreats from the land, and the di¬ 
stricts it formei'ly occupied become the habitation of terfestrial 
animals and vegetables;—but other revolutions succeed, the sea 
returns to its aneient bed, and the countries from which it retires 
are again fitted for the reception of their former inhabitants.” 

Mr. Mantell has ])revit)jisly given an account of Uie present 
effects of the ocean on the Sussex coast. On this subject, he 
says, “ The [jresent (jpevation of the sea seems to be wholly 
incapable of producing the important changes that have for¬ 
merly taken place, and on the Susstix coast they are restricted 
to a gradual but conslant destruction of the strata which com¬ 
pose its shores. 

“ The encroachments of the sea along the coast of Sussex, 
have continued incessantly from time immemorial; and wdien 
so considerable as to have occasioncfl sudden inundations, or 
overwhelmed fertile or inhabited tracts, have been noticed in 
(Hir historical records. In the Taxatio I'jcdrsiastica Aiiglia: 
vt JVnllitv, avctoritcite P. Nicholas^ 1292,) and Nonarum 

inquisitiones in curia scaccarii, (A.D. 1340,) the following no¬ 
tices occur of the losses sustained by die action of the sea 
between the years 1260 and 1340; a period of only eighty 
years *. 

“At IVtl, marsh landovei'flowed by tlie sea; the tithes of 
which were valued at two marks ]ier uimiim. 

“ Iklesham and llvngerinersli, lands of wliich the titlics 

*>0 ■' 

were 49i‘. 8</. jier annum. 

“ Thornye, 20 acres of arable, aiul 20 aercs of pasturage. 

“ Sclseye, much arable lami. 

“ Felpham, 60 acres of laud. 

“ Middleton, 60 acres. 

“ Brighthelinston, 40 acres. 

“ Aldington, 40 acres. 

“ Portsiade, 60 iici*es. 

“ Lancing, land tlu* tithes of which were 44s. 6t/. peraun. 

“ Siddicsliam and Wcstwylhering, much land. 

“ Houve, 150 acres. 

“ Terringe, land, the tithe valued at 6s. Sd. per annunu 

“ Beriiham, 40 acres. 

“ Hcas, 400 acres. 

“ Brede, grea't part of the marsh called Gabberghes. 

“ Salehurst and Udimer, land tlie tithes of w'hich were va¬ 
lued at 40s. per annum. 

“ At Brighton, the inroads of tlie sea have been very exten- 

* I was favoured with this notice by the late Thomas Woollgar, Esq. of 
Lewes. 


sive 
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sive. In the year 1665, twenty-two tenements under the ciilf 
had been destroyed, among w'hich were tw’clve shops, and 
three Cottages, wiUi land adjoining them. At that period 
there still remained under the 113 tenements; and Uie 

whole of tliese were overwhelmed in 1703 and 1705. Since 
that time, an aiiciej\t fort called the lllock-ilousc, with tlie 
Gtm-gardfc]!, 'wall, and gates, have been complelely swept 
away, not the slightest ti'iice of their ruins having been i,)er- 
ceptible Ibr the last 50 years*. 

“At the present time, the whole line' of coast, between the 
embouchure of llie Anin, and Emsworth harbour, is visibly 
retreating, and the means adopted fi^r its prevention have 
hitherto been attetuled with but little successf, 

“The process by which this de-ti net km <?f the coast is ef¬ 
fected, is stifficiently obvious. 14y ihe incessant action of the 
■waves the .cliffs jire mulormined, and at length fail down, and 
cover the shore with tljeir ruins. 'I'he softer parts of the 
strata, as chalk, marl, cUiy, are r.'jtidly disintegrated and 
washed away; while the llitus, and more solid inatiTials, are 
broken and romided by the continual agitation of the w'ater, 
and form those aceixmtuations of sjind and pebbles tltat con¬ 
stitute tlte beach, and which serve, in some situations, to pro¬ 
tect the land Irom further encroachments. But wdion tlte dills 


arc entirely composed of soft substances, their dt^struction is 
very raf)id, unless artificial means iU'c employed il)r their pro¬ 
tection ; and even these, in many ins.tances, m’e but too fre¬ 
quently ineffectual.” 

Petworth in Sussex is celebrated fin* its marble; llie quarries 
are nearly four miles from the town, and the marble is foimd 
in a horizontal bed of blue clay at die depth ol' twenty-five 
feet. It is dividetl b\ fissures into large slabs, fit for tables 
and other purposes, varying in thickness from twelve to twenty- 
tw'o inches. These beds of marble traverse tiie country in a 
N.N.W. direction, extending from Kirdfordin M^esterii Susst‘X 
to I<aughton, six miles N.E. frtMii I.cwcs, whence it proceeds 
eastwartlly, and is lost in the alluvial marshes ol Pevensey 
levels. Of this marble Mr. Mantell gives the I'ollowing ac¬ 
count: 

“ This limestone is of various shaders ofblueish grey, mottled 
With green, and ochraceous yellow, and is com})osed ol die re¬ 
mains of* irissh water univalves, liirmed by a calcareous cenieut 
into a beautii’ul compact marble. It bears a high polish, and 
is elegandy marked by the sections of the shells which it con¬ 
tains. I'he shells belong to the genus Vivipara of Monifort, 


• Lee’s ] list, of Lewes anti IJrjahton. 

+ Dallawav’s Wl-jUtu Sussex, sol. i. n. 5.5. 

{iiru 



215 


MantcWs Fossils of the South Downs. 

{Helix oivipara^ of Liiint*,) and are supposed to resemble the 
recent species of our rivers: tlieir constituent substance is 
a white crystal li/cd carbonate of lime, and their Cavities 
are commonly fdled with the same substance, presenting a 
striking contrast to the dark ground ol‘ the marble. In other 
varieties the substance of tlic sliclls is black, and tlieir sectums 
appear on the surface in the form of numerous lines and spiral 
figures. 

** The Sussex marble occurs in layers, fi*om a few inches to 
a foot in thickness, and these are commonly separated from 
each other by thin seams of clay, or of coarse friable lime*- 
stone. It is irequently found in blocks or slabs, sufficiently 
large for sideboards, columns, or chimney-pieces, and but few 
of tliC ancient residences of the Sussex gentry are without 
them. There is historical ]>rc)or of its having been known to 
the Romans, ‘ and in the early Norman centuries it was much 
sought after, and ajiplied as the Purbeck ii\arble was, when 
cut into small insulated shafts oi‘ pillars, which were placed hi 
the iri/bria or upper arcades of cathedral churches, as at 
Cantei l>urv anti Chiciicster. At the firsirraentioned, the archie* 
piscojial chair is coni])osetl of it. Another? more general use 
was for slabs of scjnilchral monumtmts, into w'hich portraits 
raid inscriptions of brass were inserted. In the chancel at 
Trotton, there is a single stone, the .superficial measure of 
which is nine feet six inches by ff)ur fei^ six inches; and an¬ 
other, in the pavement of tlio cathedral of Clucljcster, mea¬ 
sures more than seven feet by three auti a half*.’ York 
Cathedral, WeslminsUr Abbey, Temple Churclj, P-alisbury 
Cathedral, anti most ol’the principal gothic eiiifices in the king¬ 
dom, ct)ntain pillars or slabs ol‘ this marble. It is singular^ 
that in M'oodwartfs time, an opinion prevailed, thjit tlie^ jiil- 
lars, &c. wci-e arlilicitil, and tbrnicd of a ct'mont cast in moulds; 
but, as that author remarks, ^ any one who shall confer die 
gram of the marble of those pillars, the s}iar, and tlie shells in 
it, with those of this marble got in Sussex, will soon discern 
ht>w little ground jhta’c is l<>r that ojunion, and yet it has pre- 
vailetl very generally. I met M’ith several instances of it as I 
travelled througli England, and lia<l frequent opportunities of 
showing those who asserted tliese j)illars lobe llictitious, stone 
of the very same sort with that tliey were comjiosed of, in die 
neighbouring quarries f.’ ” 

The Plates to this work, several of wliich are neatly co¬ 
loured to exhibit the various strata, arc all well engraved; and 
with the letter-press Ibrin a valuable illustration of the Geo¬ 
logy of Sussex. 

* Diillawsiy, ch. xxvi. ji. 1 ir>. f Woinlwiird’s Fossils. 

. I'l'SAl.:— 
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Upsal:— r77if Bighth Volume of the Memoirs of the Boyal So¬ 
ciety has just appeared, under the title of “ Nova Acta lle- 
Societatis Scicntinruin Upsaliensis.” 

The following are the papers on scientitic subjects:— Petri- 
Jkata telluris Succana:, by Dr. Wahlcnbei’g.— De reductione 
quantitatum imaginariarfim, by thcCIiev. dcNordmark.— CoLe- 
optcra capensia antennis Jiisifonnilms, by M. Thimberg.— 
Outs pohfceratce imdetates, by the same.— Alurni ires novee 
species, l)y the same.— (jththlandice plantee rariores, by MM. 
Rosen and Wablenberg.— Monographia chhfikra;, by Dr. Fors- 
berg.— Be Gprinis commentatio, by the same. 


The First Part of Volume of a ^lexc Scries of the Transactions 
of the Geological Society lias just appeared. It contains the 
following articles, with 21- I’lates. 

I. AivOutlino of the Geology of Kessia. Hy the lion. Win. 
T. 11. F. Strangways, M.G.S.—II. lu’inai ks on liio Geology 
of tlie Soutli Coji'-t of England, from llrul}airt Harbour, Dor¬ 
set, to Ihibbacombe Bay, Devon. By H. T. De la lleche. 
Esq. F.R.S. and M.G.S.—Ill. On the Bagsliot Sand. By 
Henry Wm-burtcwi, Esq,,.F,R.S. V.P.G.S,—IV. Sujiplcmeii- 
tary Remarks on Quart* Rock. By John M'^CuIloch, M.D. 
F.R.S. I’.L.S.—V, Additional Remarks on Glen Tilt. By 
John McCulloch, M,D.—VI. On the Geology of the Coast of 
France, and of the inland Country adjoining; from Fecami), 
Department de la Seine Infericure, to St. Vaasl, Department 
dela Manche. By II. 'I'. De la Beche, Esq. F.Il.S.and M.G.S. 
—V’^ll. On a Fresh-water Formation in Hordweli Cliffi Hamp¬ 
shire; and on tlu‘ subjacent Beds, from Hordweli to Mud- 
diford. By T. Webster, Secretary to the Geological So¬ 
ciety.—V’^III. On the Excavation of Valleys by diIuvian Ac¬ 
tion, as illustj-ated by a Succession of Valleys which intersect 
the South Coast of Dorset and Devon. By the Rev. Professor 
Buckland, F.H.S. V.P.G.S.—IX. Additional Notices on tlie 
Fossil Genera Ichthyosaurus ami Plesiosaurus. B^^the Rev. 
William D. Conybeare, F.R.S. M.G.S. ike.—X. On the Val¬ 
ley of the Sutluj River in the Himalaya Moiinlaiiis. By 
H. T. Colebrooke, Esq. F.ll.S. VM’.G.S.—XL On the Geo- 
Id^ of the North-eastern Border of Bengal. By the same.— 
Appendix. On the Banks of the Tisl a and Subuk Rivers. From 
a Notice by D. Scott, Esq.—XII. Description accompanying 
a Collection of Specimens made on a Journey from Delhi to 
Bombay. By James B. Fraser, Esq,— XIII. Notices and 
Extracts from the Minute-Book of the Geological Society 
respecting Fossil Plants found at the Col deBahne, near Cha- 
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tnouny in Savoy. By H. T, De la Beche, Esq. F.R.S. &c.; 
-—Accompanying Specimens of Lead Ore, found in Tos^stone, 
from near Matlock, Derbyshire. By Charles Stoked, Esq. 
F.R.S. &c.;—Respecting a Copper Mine at Cally in Kircud- 
brightshire. By Jolm Taylor, Esq. M.G.S. ; —Resj^ecting the 
Rocks of tile Islands of Penang and Singapore, Straits of Ma¬ 
lacca. Part of a Letter i'rom Mr. \Vm. Jack, to II. T. Cole- 


brooke, Esq. V.P.G.S. ;-i-A recent Deposit oi'Ckimpact Lime¬ 
stone. By Charles Stoke^^. Esq. F.R.A. and L.S. M.G.S. &c.; 


•—Accompanying Specimens from the Neighbourhood of tlie 
Garo Village of Robagiri, From a Letter from 1). Scott, Esq. 
to H. T. Colebrooke, Esq.;—On Fuller’s-carth found in Clialk 
in Sussex. By h'. Sargent, Esq.;—On the- Black Oxide of 
Manganese of Warwickshire. By Saihucl Parkes, Esq, F.L.S. 
M.G.S. &c.;—On the Gypsum oi’ Monte Seailo. By M. Sci- 
pio Breislak, &c. &c.;—On tlie Rocks of Attica. By Joseph 
Woods, Esq. E.T..S. M.G.S. &c.;—Notice accompanying Spe¬ 
cimens from the Bermuda Islands. By Cajit. N'etch, ISl.G.S, 
Notice on some Fossil Shells, from I.angton-CTrccn, near Tun¬ 
bridge-Wells. By Sir Alexander Crichton, F.R.S. M.G.S. &c. 


Part I. V^olimc IV. of The Memoh'S the Wernerian Natural 

Ilistori/ Sorietty of Edinhw itfi for 1821-22, is just published, 

and contains the following papers: 

By W. Ilaidinger, Esq. On the Crystallizations of Cop¬ 
per-Pyrites.— Notice of t})c Attempts to reacli tlu* Sea bv 
Mackenzie’s River, since tlie Expedition of Sir Alexander 
Mackenzie.—By Dr. Adam. Geological Notices, and Miscel¬ 
laneous Remarks, relative to the District between the Jumna 
and Nerbuddah; with an A}ipondix, containing an Account 
of the Rocks found in the Baitool Valley in Bcrar, and on the 
Hills of the Gimdwana Range; together with Remarks made 
on a March Irom Hussingabail to Sangar, and from thence to 
the Ganges.—By Robert Bald, Esq. Notices reganling the 
Fossil Elephant of Scotland.—By Robert Ka 3 ’c Greville, Esq. 
Descriptions of Seven New Scottish Fungi:—A Description 
of a new Species of (xriminia, found in Scotland;—and a De¬ 
scription of two new Plants of the Order Algcc. —By the Rev, 
W.Macritchie. Meteorological Journal, kept at Clunie, Perth¬ 
shire, for 12 Years, from 1809 to 1820. — By Dr. Amie Botil. 
On the Geognosy of Germany, with Observations on the 1 gneous 
Origin of Trap.—By 11. K. Greville, and G. A. Walker Amott, 
Esqs. A New Arrangement of the Genera of Mosses, with 
Characters, and Observations on their Distribution, History, 
and Structure.— By Mr. Jolm Baird. Short Account of tlie 
Rocks in the Neighbourhood of St. John’s, Newfoundland.— 
Vol. 60. No. 293. Sept, 1822. E c By 
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By L. Echnondston, Esq. Observations on the Snowy Owl, 
{Strix Nyctea, Linn.):—Account of a New Species of Lams, 
.shot in' ZetlandAdditional Account of the Iceland Gidl:— 
and Observations on the Immer Goose of Zetland.—By Capt. 
R.Wauchope, R.N. Meteorological andl lydrographicai Notes. 
—By Mr. G. Anderson. Account of the Small District ol 
Primitive Rucks, near Stromness, in the Orkney Islands;— 
Geognostical Sketch of Part of tlie Great Glen of Scotland. 
—By Mr. W. Maegiilivray. Notice relative to two \ arieties 
of Nuphar lutea, found in a l.ake in Aberdeenshire.—By the 
Rev. J. Grierson. Some Observations on the Natural History 
of the Mole.—B\' Captain Vetch. Account of the Island of 
Foula. - 

A Treatise on the Foot-rot in Sheep; including Remarks on the 
exciting Cause, Method of Cure, and. Means ofPreiH’nting that 
destructive Malady:—being the Substance of Three Lectures, 
delivcoiEd in the. Theatre of the Hoiful Dublin Socieii/. By 
Thomas Peall, Ksq. Veterinary Professor to the ^cicty. 
Dublin : })rinted by Joshua Porter, Grafton-street. 

This is not only, a scientific but (what all scieniific books are 
not) a highly ttse^ and practical work. Mr. Peall opens with 
a minute investigation of the structure of the sheep’s limt. If 
in the course of Iiis remarks Mr. P. should ex})res.s himself in 
strong terms On the mass of absurdity and error,” the “ pre¬ 
posterous reasoning,” &c. which have been ])ouvetl forth on 
this subject, wc can scarcely wonder; knowing, as we do, the 

g reat ignorance ihat prevails as to the commencement of the 
iseose, and being well aw are, with Mr. P., that it is seldom at¬ 
tempted to be cured until it has attained even to suppuration. 
But of all the errors which have been promulgated on the ques¬ 
tion of foot-rot, from the Encpclopadia Britannica downwards, 
none strikes us as so absurd, so extraordinary, as those which 
obtained rcsj)ecliug that “ very remarkable gland, or rather 
glandular sac, which is found situated at the lower surface of, 
and between, the bones which articulate with the foot bones.” 
This little opening <jr fluct (to be seen bctw'cen the claws of 
•every, sheep) has been by divers authors supposed to be the 
disease, occasioned by a certain worm, which has not inserted 
itself into the foot by means ofi but, as they infer, actually form¬ 
ed, this opening; and particular instructions are given in divers 
works how to extract tlie worm. From Mr. Peall, the reader 
will learn (and it is not the least important part of his book) 
the tise and importance of this organ; which, so far from being 
what it has been ignorantly supposed to be, is, says he, “ one 
of the most singul^ apparatuses that I have ever met with for 
preventing friction between the parts w'here it is situated.” 

The 
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TTlic supposed worm is simply “ hardened mucus, which fre¬ 
quently plugs up die pipe,” neither more nor less;—the effect, 
observe, and not the cause of disease. Having dwelt at some 
length on this part of the subject, Mr. P. jiroceeds to give us 
his “tlieory” of the complaint; and w^e think he has demon¬ 
strated (to onr satisfaction at least) that the grand exciting 
cause is cold^ or, rather, cold and wet combined. “ From die 
increased action of the blood-vessels, a slight degree of inffam- 
ination, and one of its concomitants, heat, results. This may 
lie considered the first stage ol tlie disease. Then it is that die 
sheep begins to limp a little; but as it seldom happens that 
the animal is attended to, or removed to a drier spot, whilst 
the lameness is si> slight, the inflammation commonly passes on 
to the second or suppurative s^ite; and then the horn maybe 
observed to begin to separate from the quick, attended with an 
oozing of matter at the iipjicr edge of the claw, exactly at the 
spot where die horn is lost (as it were) in the skin.”^ 

“ Phenomena of a similar kinil are observed to take place in 
cliillilains, which, it will be admitted, arise from the effects of 
cold.” No one however, in his senses, would wait till the chil¬ 
blains have broken, before attempting a cure; neither should he 
(ii tliis analogy be correct) in the case of foot-rot. 'Hie idea 
so comuioii, of the infections nature of diis disease, Mr. P. has 
completely and satislactoriJy refuted. From the horny construc¬ 
tion of the foot, tile thing is impossible.—We regret that our 
limits will not enable us to treat this partof the work with the 
attention it so well deserves: but it is a cheap jiublication, consist¬ 
ing of but 55 }iages, and consequently w itliiii the reach of every 
shec}>-l)reedcr, batl as tlie times are. Before we lake leave of 
Mr. P., howevei', ive think it but iiiir. Inn ing given the oitdinc 
tifhis opinion as to the nature of the disease, to state us briefly 
ns possible his “ remedj’ therefore.” 

“ As soon as u sheep is observed to limp, the feet ought to 
be immediately inspected: and if no mechanical cause of iaine- 
ness can be discovered, then thl^ ordinary seat of foot-rot,— 
namely, the inner portion of the claw, iie.arlhe coronet,—should 
be examined ; and if any oozing of matter at the upper edge of 
the horn appear, the detached jiortion sliould be carefully re¬ 
moved from the quick w’ilh a sharp ct'ooled knife.” Now in 
what this crookedness consists, we know' not; a knife may be 
very crooked, and yet far IVom being properly crookt for such 
a purpose ,—sharpness we know to be indispensable, or injury 
may be done by jagging the parts aflecteil. 'Fhe indiscrimi¬ 
nate use of liquid caustics is very properly reprobated: yet it 
has been found that the muriate (usually called die butter) of 
antimony is an excellent remedy in fool-rot, esjjccially if it be 

, E e 2 diluted 
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diluted with an equal quantity of saliva, or of white of egg, and 
then applied bv means of a small brush to the ulcerated sur-i 
face, after all the loose detached horn has been scrupulmsly cut 
away.” Mr. P. also deprecates the practice of strewing quick* 
lime on the surface of any covered place, and letting sheep af¬ 
fected with foot-rot stand on it. “ It is not easy,’* says he, 
“to defend this practice upon any principle of common sense; 
Ibr it is impossible but that the indiscriminate application of so 
powerful a caustic must be attended with serious ill conse* 
cjuences, especially if the feet be not most })ared, and 

all the loose horn removed; ft)r otlierwise the lime will lodge in 
the loose pockets of horn, and effect an unnecessary destruction 
of the quick.” Mr, P. may be right: but this has been rather 
a favourite remedy of ours; and trie more so, as "wc never ob¬ 
served any had^ but on tlie contrary fancied w'e have seen many 
goody effects from its adoption. \Ve ought, however, to make 
known, that w’e have always practised and recommended c«»r- 
jul and close jiaring of the hoof; not forgetting frequent wasli- 
ing of the part affected with warm milk and water. We per¬ 
fectly agree with our audior in prohibiting all greasy applica¬ 
tions, notwithstanding the high authority of Mr. Hogg himself^ 
to whose judgment, eitlier as a shejiherd or a poet, w'e are dis¬ 
posed to pay all due honcnir. To conclude: our readers may 
form some idea .of the nature of the work by the faint outline 
we have given above. The substance ma}' be condensed in few 
words. Foot-rot is induced by cold aiul icr/. As soon tliere- 
fore as the sheep arc seen to limp, remove them to xvarmer and 
drier situations. If this does not prevent tlie disorder, but it 
should proceetl to the second or suppurative stage, ajiply the 
knife, and butter of antimony, as above directed, as a cure : 
and above all, be careful to keep the feet of the animal as dry 
and as cleartn.% possible. A flock thus treated will occasion 
but little trouble, and very trifling loss, 

A Natural Arrangement of British Plants, according to their 
relations to each other, as pointed out by Jussieu, De Can¬ 
dolle, Brown, &c.; including those cultivated for Use, with 
ihelr Characters, Differences, Synonyms, Places of Growth, 
^ime of Flow’cring, and Sketch of tlieir Uses; with an Intro¬ 
duction to Botany, in which the Terms are explained. By 
Samuel Frederick Gray, Lecturer on Botany, the Materia 
Medica, &c. In two very large volumes 8vo. with 21- Plates. 
21. 2s. or with the plates coloured, 21. 12s. 6d, 

A Practical Treatise on Diseases of the Heart.—By Henry 
Tleeder, M.D. Physician to the South London Disi)ensary, 
&c. &c. 
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ANALYSIS OF PEIIIODICAL WORKS ON ZOOLOGY AND BOTANY. 

A beautiful work on the Land and Fresh-water Mollusca 
of Germany, by M. C. Pfeiffer, has just come to our hands. 
It forms a thin quarto volume, printed at Cassel; and is illus¬ 
trated by eight plates, containing numerous 6gures, superior 
in execution to any thing we have yet seen from die German 
press. It will be regretted however by die generality of our 
countrymen, that the work is in German, excepting the spe¬ 
cific cnaracters, which are given in Latin. Much new matter 
is also introduced regarding the inhabitant animals; and the 
figures illustradng this part of the work are truly valuable. We 
are sorry that our limits will not allow us to notice more dian 
the specific characters of the new species contained in diis vo¬ 
lume ; but it includes such a large proportion of subjects found 
likewise in our own country, that it becomes an almost neces¬ 
sary addition to the library of every British conchologist. 

In the arrangement of families, the author has follow'ed die 
great Cuvier; the genera accord with those of Lamarck, Muller 
and Drapanaud; a new one is, however, proposed under the 
name of Pisiriium, composed of Cyclas e^iqaa Lam. (2Vf- 
lina amnica Gm.) and Cy. obtusalis and JbMmalis of the stune 
author, principally because they differ from the rest of this 
group in being inequilateral shells,—a character so trivial, that 
we are not disposed to concur in die propriety of such a ge¬ 
neric distinction. 

The species in this volume which die author considers as new 
acquisitions, are distinguished by the follow^ing characters:—- 

Helix ih'pilaia, H. testa subglobosa, perforata, subcarinnta, 
cornea, pullucida, substi'iata, nitidula; apertura scniilunari, 
peristomate submarginato. 

Ptqm bidentata. P. testa dextrorsa, cyliiidrico-ovata, obtusaj 
apertura bidentata. 

Clausilia biplicaia. Cl. testa subvciitrieosa, cornea, striata; 
apertura pyriforme; columella bilamellata; plicis interlamel- 
laribus duabus tribusve. 

Clamilia gi'acilis. Cl. testa fusiforiiii, gracili, striatulo; co- 
lumellae lamellis obsoletis. 1 or this species a reference is given 
to Lister HisU Conch/l. lib, 1. pars i. n. b. 

Clausilia obtusa. Cl. testa fusiformi, subventricosa, obtusi- 
uscula, striata; apertura ovata; peristomate superius colu- 
mcllae appresso. 

Clausilia minima. Cl. testa cylindrico-fusiformi, loeviuscula; 
apertura ovata; columella faucibusque uniplicatis. 

Carychiim menkeanum. C. testa conico-obloiiga, obtusa, 
solida, Itevi, iiilida; apertura oblique pyriformi, S-6-deutata. 
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Valvata. a genus formed by Miiller, and of which the type 
is Helix fascicularis of Gmelin. The following is given as a 
new species; 

Valvata dep'essa, V. testa turbiiiata, iinibilicata; spira de- 
pressa, obtusu; aj^ertura circinata, patula. 

Among the bivalves, M. Pfeiffer has attempted a further il¬ 
lustration of the genera Anodonta {^Anodon Sw.) and Unto, 
Like all others who have preceded him, this author has drawn 
the specific distinctions in this intricate group principally from 
their size and contour. To those conchologists who have 
formed extensive series of these shells, it will be almost un¬ 
necessary to point out the fallacy of making species from such 
chtiracters; because they are, above all others, the most vague 
and inconstant; so much so, that the shells from one pond sel¬ 
dom agree perfectly in their form widi those of anodier, and 
thus species might be made ad injinitum. Mr. Swainson ap¬ 
pears aw'are of this, and has directetl our attention to the form 
of the lamellar ])late to which the ligament is attached; the 
modifications of which^ he conjectures, w'ill prove the best dis¬ 
crimination of the species. I'liis is a new view ol‘ the subject, 
and certainly deserves investigation. Of the four species enu¬ 
merated in this work, we consider the Anodonta crlfrnsis only 
as a variety (with a somewhat narrower slicll) of A. cygnea. 
The Anodonta aftatina may pi'olaibly be a thick variety of 
our British species; and the Anodonta intermedia^ we have 
Mr. Swainson’s authority lor saying, is the same as his Ano~ 
don pictus, described in the Biigh collection. Lamarck’s 
Anodonta intermedia is compounded of two species. This is 
shown by Inis synonyms, one of which relers t<> Chemnitz 
8. tah. 86../i 763, rej)rcscnting the young of A. anatinns; and 
the other to the Fntcij. Mcth. pi. 20\.f. 2., which is Mr. Swain¬ 
son’s A. pidhis, and is a continental s})ecics. ’I'liesc erroneous 
sjiTiouyms of Lamarck have likewise been repeated in this 
work. 

Among the Unioncs, some mistakes also occur: thcLinnaean 
PictOT'um is given under the name of Unio rostrata, after 
Lamarck; while ovala is niistaken for Pictomm. On the other 
hand. Unto margariti/'era is so well cliaracterized, that we 
^ shall give the specific definition; and also that of anotlier, de¬ 
scribed as a new species, and w'^liich we think is really so, be¬ 
ing intermediate between ovata^ and the real batava^ of the 
continental but not of the English writers. 

Unio margaritifera. U. testa ellijitica, crassa, nigricante; 
natibus subdepressis, decorticatis; dciite cardinal! minuto, sul)- 
conico (obtuso, Ed.) laterali nullo. The true character of 
this species is here for the first time defined; it consists in the 

lateral 
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lateral teetli being nearly obsolete, a character overlooked by 
all previous writers. 

IJnio riparia. Sp. nov, U. testa clliptica, crassa, fusca; na- 
tibus dejircssis, detritis; cardinis dente conico, crenato.—Ghialt. 
Ind. Test. fab. 7./ BP Ency. Meth. 249./ 4. 

Neither of tliese figures appears to give a good idea of the 
sanje shell as represented by tlie author at pi. 4.'>. f. 13 ; particu¬ 
larly that of Guolticri, which might as well puss for any other 
species. 

Unto Utoralis et bafava, two common species frequent 
in most ])arts of the continent, comj)lete the number of Uiis 
genus; but neither of these is found in Great Britain. 

Having now given our readers a short abstract of the con¬ 
tents of this valuable addition to zoological science, w'e re¬ 
commend it to their further attention; a lew' copies have been 
imported by Mr. Wood, 428, Strand. W. B. 


SwainsotCs Zoological Illnsfralions. No. 24. 

Three plates only are gi\eu in tins number, occasioned, we 
presume, by the additional letter-press composing the different 
indexes and tille-})ages oi lhe sectmd volume, whicli this num¬ 
ber coi:q)letes. 'I'liese ])lates are however more rich in figures 
than usual. The fii st contains two birds, which we have been 


accustomed to consider as totally distinct; tiie Sylvia rayana^ 
and the Sylvia ctfanocephala ol‘ most writers. But Mr. Swain- 
son appears to have ascertained that they are male and fe¬ 
male of the same identical species, and has releiTed them to 
their projier station in the system, under the name of Necta-^ 
rinia cyanocephala. PI. 118: Conus gencralis a well-knowm 
shell, but enriched bv five figures of the diflerent varieties, not 
well represented by authors. 


Anipullnria globosa ; a sjiecies thus defined :—A. testa glo- 
bosa, lievissiimi, olivacea; s{)irA dejiressa; apertura' margine 
crasso, fulvo, siilcato ; umbllico i)arvo, contructo, juxla basin 


posito; oi)ercido testaceo. 

The observations on the Amptillaruv are here concluded ; 


and Mr. S. has satisfactorily sliowm, that the cliaracters given 
to this genus by Lamarck, are perfectly correct. 

W^e should like to see a larger portion of this valuable work 
devoted to Entomology: this might be done by curtailing the 
Shells in tliis publication, and bringing them in some otlier 
work exclusively on conchology. 


Sorwerb^? Mineral ConcJiology., No. G4. 

PI. 366. Bulimus cosIcUatus. Wc are somewdiat surprised 
at seeing this shell referred to the Bulimi. It evidently be¬ 
longs 



§24 Analysis qf 'Jl^^oSicat Wm ks 

longs to the iluviatic genus Melania ; and the circumstance of 
its being found in the fresh-water formation of the Isle of Wight, 
appears to us conclusive on this subject. 

PI. 367 contains 2rochtis 7iodulosus of Brander, given un¬ 
der the name of T. monilifin'. Mr. S. observes that Lamarck’s 
T. monilifer is distinct from Brander’s nodnlostis^ which last is 
the shell here figured. Jt would therefore have made the sub¬ 
ject somewhat clearer, if Brander’s and not Lamarck’s name 
had been followed; became, although Lamarck considered both 
tliese shells tlie same, it would appear he is in error. Brander’s 
original name, therefore, should have been preserved. Never- 
dieless, the four figures on the plate are so characteristic of the 
species, that little difficulty will arise hercailer in ascertaining 
to which species they really belong. 

PI. 368. Gi'ifphcea Imttata: a new species from the clunch 
clay near llorncastle in Lincolnshire, approaching very near to 
OA’/;rtf,but more closely to the genus under whicli Mr. Sowerby 
has placed it. Gryphtvn vesiculosa on the next plate occurs 
hearWarminster, and PI. 370 containsPrc/cw aspcT; both from 
the green sancL PL 371 is Pecten cinefm, found in the allu¬ 
vial clay of Suffolk, &c» 

Sowe^'lnf's Genera of Shells. No. 8. 

The deficiency of letter-press in the last number is supplied 
in this; which likewise contains the following additional genera, 
Glj/cimeriSi fdtliotnfa, Anostoma, Crcnatida andPerna ;—of 
which we shall give a more detailed accoimt in our next month’s 
Number. 

Botanical Register. No. 91. 

PL 64-8. Ixora cuncifolia of Rox. MSS., allied to/, patvijloi'a 
of Vahl Sym. 3. tab. 52, from the East Indies. PI. 649. CLc- 
rodendron sqnamatum. Vahl (Volkamcria Kxempferi. Willd. Sp. 
PI. 3. 38.5.) a magnificent shrub; which, from its size and 
beauty, would have been better figured on a double-sized plate. 
Native of Japan. 

PI. 650. Ghjcine sinensis: avery elegant climber from China, 
charmingly represented on a cjjuarto plate. 

PI. 651. Pprus coronaria, of Linn, and Willd.: a beautiful 
crab-tree, abounding in tlie woods of Nortli America. 

PI. 652. Raphiolepis salicifolia. This appears to have been 
first noticed as a distinct species by Mr.Liudley: it is likewise 
a native of China. The characters are,—R.foliis elongato-lan- 
ceolatis, panicula subcorymboso-fastiglaiite, petal is dentes 
calycis aequantibus, staminibus coarctatis calyce uliquautum 
brevioribus. 

PI. 653. Psidium polpcarpon, the Guava of Trinidad: an 

addition 



225 


on Zsologi^ omd Botany* 

additicni to tliis ^nus first desciiiied by Mr. Lambert in the 
Linn. Trans, llie species we apprehend will be still further 
increased: our own herbarium contains four or five others 
hitherto unrecorded by any botanist. 

PI. 654. Actinotus lltiianthi : a New Holland plant, the 
Briocalia major of Exotic Botany, tab. 78. 

Curlings Botanical Magazine. No. 428. 

PI. 2342. Argemone alhljlora^ placed as a variety cjf mexi^ 
cana by M. He Candolle ; but cojisidered by Horneman and 
Dr. Sims as a distinct species, which idea is most probably 
correct. 

The next plate rei)resents a v<'ry extraordinar}', rare, and 
interesting })lant, the Slapelia fuLrroaa of Moerburg; but which 
Mr. Brow'll considers as Ibrmi: g a distinct geiiiis, under the 
iiiune oi'Bracbystcimn assigning to it tJiese characters: 

— Aaclcpiadccc. Corolla campanulatu, sinubus angulatis. Co- 
lunina inclusa. Corona moiiophylla, 5-fida: lobis antlieri.s 
oppositis, dorsti siinplicilms. Antherac abscpic inembrana 
apiculari. Massje pollinis v iectie, basi inserta;.—Inhabits tlie 
Cu])e of Good H<»])e. 

PI. 2344. The orange variety oi Papaver nudicaule^ from 
Dahuria: follow'ing this, is given Orolnis hirsutns, from the 
Levant. 

PI, 2346 and 7. Lysimachia F.uphcmerum, Phijfcuma ,spica~ 
turn ; tw'o }>iajits long known to lK)tani^ts. 

PI. 2348, Ei'lca tniifabiHs ofllortus Keweiisis: and PI. 2349, 
Anchusa Banclii'ri, comiiletes (his number. We must beg 
leave to suggest the great improvement and additional value 
which would result to this work, if botanical dissections were 
intriKluced less sparingly. Of the eight jilates in this number, 
only one contains these illustrating outlines, so essential, not 
only to the experienced botanist, but to the student. Since 
botanical science has undergone .--o luanv chan<>es, and iii- 
numerable genera formeil, which a few years back were quite 
unknown, every assisUmce of this kind becomes doubly neces- 
sarj' to the elucidation ol tlie subject. 

Gcraniacrte. No. 33. 

Not a single genuine sp.ccies of tliese metainorphosetl plants 
is conttiiiied in this momh’s number. 

Ljoddiges' Botanical Cabincl, Part 65. 

Several interesting and singular plants occur in this number; 
but, in the absence of specific characters or synonyms, wc can 
only notice them by the names licic given. Aristolochia to^ 
mentosa: —under this subject are the following well applied 

Vol. 60. No. 293. Hepf. 1822- P f and 
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and pious reflections: they evince a pure, a contented, and 
therefore a happy spirit in tlie writer; anti we join most cor¬ 
dially with him in believing, that if a decided partiality for Uiis 
beautiful and fascinating study were imbibed in the days of 
our youth, follies, sanctioned by fashion and example, would 
lose much of their influence on our future lives. “ The sin¬ 
gular form of tills flower claims our particular attention. In¬ 
deed, the same may be said in a greater or less degree of 
every thing which God has made; and sure it is, that our haji- 
piness would be unspeakably promoted by a more habitual 
contemplation of such tilings. They arc the productions ol’ 
our Oivn almighty Ci'eator, Preserver, and Benelhctor, and we 
may, at least in an imperfect and feeble manner, behold His 
glory in the glory of His works.” 

Templctonia glauca, Ppidnulmm imtans, and Podahjria 
styi'acifolia, are three other plants remarkable for the singu¬ 
larity of tlieir blossoms. 


The Fi rst Part of Dr. Hooker’s Exotic Flora appeared du¬ 
ring tlic last month, and we hasten to lay before our readers 
a Siiort accoimt of its interesting conUaits. This jniblication 
is designed to present such figures aiul tlescrij)tions of the 
parts of fructification as may render the knowledge t)f the 
genera, and Uic natural orders ol‘ plants, more easy to the bo¬ 
tanical student; for which purpose, such jdants are as much 
as possible selected as are w<jrthy of notice from their novelty, 
rarity, history or uses, or some peculiar or little understood 
characteristic in their flowers and fruit. With the view to 


render tliis work extensively useful, an octavo size has been 
preferred, with the engi avings plain; nevertheless there are a 
few copies published wliich have the })lates beautiliilly co¬ 
loured. It is to aj)pear in jiarls, oi*2() plates each, every throe 
months. 


Tlie Part, %\hicli is jk)w published, commences Avitli Tah. 1. 
Caladium Scgulmm {Af'nm, Liiipmus), the Dumh Canr ol the 
West Indies. Here we have a highly finished, but reduced, 
figure of the whole: jdant, with the S}>adix aiidspalha of the na¬ 
tural size, and the fhmers magnified: the descriptive part con¬ 
sists of the class and order of tlie individual, its generic and sj3e- 
cific characters, in Latin; and a lew only of the most important 
«ynonynis, (so that Uie }>age is not burllu'ned with what ni(a-e 
properly finds ])]ace in the works of Willdenow and Do Can¬ 
dolle) ; then follows an ample description of the s})ecies; and, 
lastly, whatever is interesting in the history of the plant, with 
references to the figures. Tliis plan of the lelter-j)re«s is adopt¬ 
ed throughout. — No. 2 is the li/ifpstdis Casstd//a, a genus 

which 
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wlikli llio iiiitlior liiid separatetl, though not, sippnicully, with¬ 
out hc.siUitlou, fi otu Caclus, —'I’ab. 3, 4, Nro/lin spccioxaj with 
far lutJie iiuipJc dcUiils of the inllorescciu e than liavcyctap- 
po.irtil, and which are, we think, of the higliest imporftuicc 
among Orcliidcous plaiilM.—No.5, Aspldinm IVallirhii, achann- 
ing and very c*urit)us new h’ern from Nepal, and thus charac¬ 
terized:— Frondihus simplicibiis lineari-lanceolatis, soris 
rachis utrinque per totam fere lougitudinem lineatim dispositis, 
hllpale inarticulato.” Tab. 6. (a folded j^Iate, and thus counting 
as two), anew Dorslcniu (/). cn’ifolia), native ofihc Brazils; 
its .specific character runs thus: “ Foliis profimde quinque- 
fidis digitiito-paliuatis, laciniis lanceolalis (junioribus cordato- 
sagittatis integris), r(;cej)tacirlo clii[)tico-(juadrato inclinato 
latoraliter peclmicult) allixo.”—Tab. 7. Ip/coyodhmi dnidroi- 
dettnt. —'J'ab. 8. IJoodto a.yirra, a New-Hollai’d J'ern.—Tab.9. 
A inagjiificent Fast Indian Orchideoiis })lant (on a double 
plate), Drod/ohinm P/nardi, v\lnc]i flowered fi>r the first time 
in tile Liverpool garden.—Tab. 10. A beaulillil Opfinjs, re- 
eeiilly introduced into the gard<'ns of Britain, O. lutea ,— 
Tab. II. Srrajnas lAvgHii. — Tab. 12. Calypm horculh^ the 
American variety, or .sjtecies at> it is considered by Mr. Brown. 
— Tab. 13. Sarracoiia ruhnt; sent, we observe, from Liverpool, 
—Tab. 11-. licrbcris /irtn op/iplld, a native of the Straits of Ma- 
gt.'llan.—Tab. 15. Ai^natuin rom/zoidcs. —Tab. Ifi. A novel 
species Phiguinda^ t>r Butterwort, P. edenlnhtz “ ncctario 
snbulato rccurvo, corolla campanulata breviore, quiiKjueiobo, 
lobis emarginatis integerrimi,s, jialato proininente, scajto pube- 
sct'iite;” and Tab. 17. Tlrgonia hinnilis. 

What adds greatly to the interest of this publication is, that 
most of the plants w hich it will contain arc the produce of the 
gardens of Scotland, and every part of tlie w’ 0 ?'k, (except the 
colouring of the j)latcs, which is under the direction of Mr. 
Ciraves of London,) even th^ engravings, wdiich are of a very 
Mijierior stamp, is executed in that kingdom ; so that we can- 
iK»t helj> congratulating our $ister country on proilucing a w’ork 
of science, which, in point of the excellence of its performance, 
is, if not superior, certainly fully equal, to any thing of die same 
kind that has ever appeared in the metropotis of the land. 

Botany appears to be making ra])id advances in the kingdom 
of Scotland, if we may be allowed to jndge by tlie productions 
of its press. At the same time that we announce Professor 
Hooker’s work <'n Exotic Plants^ we have the pleasure of re¬ 
commending to our readers a publication of even greater inte¬ 
rest to the student of Cryptogamic Botany, in the &:ottish Cryp- 
togamic Flora ol‘Mr. (Ireville of Etlinburgh, which is destined 
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to comprise “ coloured figures and descriptions oi’tlie Crypto- 
gamic Plants found in Scotland, and chiefly of such as belong 
to the ortler Fungi^' and is intended to serve as a continuation 
of F^iglish Botany, 

To the British botanist we can scarcely tliink that a more 
welcome pubiicalion could be ofiered. We have, in the Flora 
Britannica and English Botany of the learned and estimable 
Presidentof tlie Linuieun Society, a mine of knowledge and in- 
tbmiation in every department of our Flora, with the exception 
of what relates to the Fun»i. These have been in a measure 
illustrated by the numerous figures of Mr. Sowmby. But in 
that publication the number species is very limited, com¬ 
pared with w'hat we now know,*hnd these require to be thrown 
into a proper arrangement, Persoon, Decanddlle, Ncis von 
Esenbeck, and above all the able I'Vies, ha\e <Jone much to¬ 
wards a systematic distribution of this difficult tribe. It is left 
for our countryman Mr. Greville (who unites to a classical 
knowledge of his subject, a })ower of delineating the object cf 
his pursuit such as is rarely possessed by men of science,) to 
publish the Fungi of our islands; for we can harilly believe that 
he will wholly confine himself to the })roductions ol tlie north¬ 
ern part of Great Britain; and tlie labour of doing lliis could 
not apparently have fallen into better hands. 

The Scottish Cryptogamia is to ajq)ear in monthly niimhei s 
of 5 plates each. '^The engravings are well executed, and the 
w'holc got up very much in the same style as the Flora Exotica 
of Dr. Hooker. Mr. Greville has given, vve see, a full list of 
synonyms, and a translation botli of the generic and specific 
characters. The author has estahlislied several new' orders out 
of the original Fungi of Linna?iis and .Tussieu, of the propriety 
of doing w'hich wc shall be better able U) judge when the work 
shall be further jwtvanced. 

No. 1. contains iderolium durum,, (I’ersoon); Agarinis fioc- 
cosuSi (Curtis); Isaria microscopical^ a curious new' species, pa¬ 
rasitical on the Irichia clavaia^ ff^treniely mmulc, scatteretl, 
solitary, simple, club-shaped, very white, the minute filaments 
and sporules very indistinct;” JEcidiinn 'Ihalictri, a new s})e- 
ries, found by one of' Dr, Hooker’s students when upon an ex¬ 
cursion to Ben Lomond, and thus disfined, “ growing on the 
under side of the lejifj somewhat clustered, clusters of a round¬ 
ish form; }ieridiaoblongo-cyliiidrical, bright orange, the mouth 
paler and bursting irregularly;” and Peziza ochracea^ new spe¬ 
cies, ofwhichthe character stands thus: “ minute, sessile, fleshy, 
thick, yellowish-browm, plane or subconvex, smooth beneatli; 
b^meQium (or fructifying surface) ispruikled w'ith granular shi¬ 
ning particles.” 

. No. 2. 
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No. 2. Spheeria spermoides, (Hoffmann); JEcidium Pini^ 
(Persoon) the largest, as it is })robably the most rare of tliis cu¬ 
rious genus; Uredo Gerauii, (Decandolle); Agarims turgidus, 
a new species, thus defined: its pileiis somewhat plane, at 
lengUi convex, very smootli, greyish-brown; gills narrow, nu¬ 
merous, pale; stem large, remarkably hollow, ventricoseand 
Fnsarium tmndloides^ (I’remella Urtica', Pei's.) 

No. 3. Peziza pliimhca^ a new species, “ sessile, minute, gre¬ 
garious, fleshy, de])ressfcd, brownish-olive, with a smooth brown¬ 
ish grey hymenium (fnictilying surface or disk).” Vredo oh- 
lon'i^ata, (Link), C’ryptosphaeria Taxi, [Spharia Taxi of Sow- 
erby), a genus which the author has, we think with great pro¬ 
priety, sejmrated from Spha;ria by the following character: 
“ Recejaaculinn O. S])ha‘rid{fi duj'iusculte sparsm vel aggrega¬ 
te, sub epidermide iusidentes, ore nunc depresso nunc elon¬ 
gate, erecto aut inclinato, intiis massa gelatinosa s|)orulifera in- 
structa. SporuliEsem})er iMiiida*.” Polypornshispidm, (Fries), 
and Pufcinia liosa\ (He C’andolle). 

We trust that this useful work will meet with the en¬ 
couragement which the hiboiii- and patient investigation of its 
author entitle him to cxi)ect from the students and admirers of 
British Botany. 


XLll. Proceedings of liCarned Societies. 

150YAL ACADEMY OF SCIENCES JN PARIS. 

.July 1. A REPORT was made on a curious fact of vegetable 
physiology coimnunicated by M. D’llombres-Firmas. Vege¬ 
tables, excejit a small number, and especially trees, do not 
flowin’ or bear fruit till alter a certain grow th; and the leafing 
pi’ecedcs the flow'ering. 'I'he observation communicated re¬ 
lates to two fine bunches oi‘ lilac, on the ground, which 
iVI. Villaret took at first sight for bunches iletached from a 
neighbouring tree, and in the ground by children, but 

which he found to lie roofed. 'Phe reporter considers this 
fact as very important. 

,1uly 15.*^ M. Cuvier delivered a highly-favourable report in 
the name of a Commission upon the Memoir of M. Floureus, 
entitled “ Researches relative 1o Sensibility and Irritabilit;^.” 
The object of these researches has been to ascertain by a series 
of experiments, whether the sensitive and the motive powers 
reside in the whole nervous system, or each in distinct parts of 
it. And the interesting result appears to be, that in the nervous 
system there arc two properties essentially distinct: the one, 
to excite nuiscular contractions; the other, to receive impres- 

. sions. 
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:sion.s. It lias been the object of M. Floiircus to discover, by 
isolating, and detaching the several parts of the brain and 
nervous system, in which of them these })roporties severally 
resifle. We hojie to present our rca(!ers with fuller informa¬ 
tion on this important subject in our next uuinl)er. 

M. Cordicr has been noniinatod to fill the j'hice left vacant in 
the Section of Mineralogy by the lanieiUed death ofM. lljuiy: 
and M. Ih’ongniart luis been elected to succeed him as Pro¬ 
fessor ut the Museum. 


LINN^AX SOCIETY OF I'AKIS. 

M. Viellot gave an account of an eagle never y<!t described, 
killed iji the forest of ]‘\)ntaincbleau, ajid which he jiroposes 
to call Aijidht fitsciula, 

A memoir by M. Perrottet was read on the genus yh /om/yw,?, 
commonlv calletl the lircad Tree, in wh'ch the author stales 
that this genus is not well understood, and that it conttiins 
several distinct s}Kcies. l ie describes but four, which lie has 
fully observed in their native soil; tlie rest he only enumerates, 
not having seen them, nor choosing to nly on the correctness 
of the descriptions wliich have been given tif them ujion doubt¬ 
ful authority. 


XLIIl. 


Intelligence and Misrrlluncons Arliclvs. 


AIITIFICIAL FORMATION OF THE FORMIC ACID. BY M. DOE- 

BEREINEU*. 

WHEN tartaric acid or cream of tartar, peroxide of manga¬ 
nese, and water, are jiut together, and the mixture is heated, a 
lumultuous action jiresenlly manifests itself; a great quantity of 
carbonic acid is disengagi;d, and it distills at the same time a 
liquid acid, which on a slight trial would be taken for acetic 
acid, but which proves by a more strict examination to he the 
formic acid, lliis acid, indeed, m|Ncd with concentrated sul¬ 
phuric acid, changes at an ordinary temperature into waiter and 
oxide of carbon: the nitrate of silver or of inercui'y converts it 
into carbonic acid by means of a gentle heat, and the two oxides 
ju’e reduced to a mcUillic state. Lastly, it foniis combinations 
with barytes, oxide of lead, and oxide of cojiper, which possess 
all the properties of those formed by the formic acid. 

The residuum left by the tartaric acid and the peroxide of 
manganese after tlieir reciprocal action, is a mixture of tartrate 
and formiate of manganese. These two salts may be separated 
by means of water, wdiich dissolves the latter only. 

From the Annalcs de Chimic fi»r July 

If, 
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If, ill tli(j process just described, sulphuric acid be added, 
the tiularic acid will cliange wholly into carbonic acid, water, 
and fonuic acid, and consequently a greater quantity of the 
latter will be obtained: the best pro})ortions are—1 part of 
crystallized tartaric acid; 2^ of peroxide of manganese; 2^ of 
concentrated sulphuric acid, in two or three times its weight of 


water. 

1 presume that in several other jirocc.sses,—for example, in 
treating sugar, alcohol, and other vegetable substances, with the 
nitric acid,—and perhaps even in many ])lants, formic acid is 
produced, which cheinists will be able to observe in future; it 
is verj’^ jiossible in many cr.ses, where it was suppose*.! that the 
acetic acid hatl been observed, that it was tlie formic acitl; l<)r 
it is known that Fourcroy, and M. Vaiujuelin himself took the 
acitl drawn from ants for the acetic acid, llv means of tJ»e 

ft' 

relations which 1 have discovered between llie liirmic acid and 
concentrated sulpluiric acid, and the soluble salts of silver or 
of mercury, whether dissolved in water or combined with a 
base, it may be siilfieiently and almost inslanlly <listinguishod 
from tlie acetic acid; so that in Hit are it will not be'easy to con¬ 
found the one w'llh the other .—(Annalen derPh;ysii, Ixxi. 107.) 

On this the ctlitors of the Annalcs de Chimic observe, “We 
have hastenetl to repeal the very interesting exjieriment of 
M. Doebereiner, aiul have obtained exactly the result which 
he describes.” - 


Ei.nrruu’AL coNurcTORS F{)R .ships. 

'I'hc following account has been jiublisheil of an invciuioii 
by ^Ir. \\'. S. Harris, of Flymouth, for coiiviying the electric 
fluid,byrneansofacop})er comluctor fixed in the masts, through 
the bottom of sliip.-^. The evperiuK'nt has taken ]daco in Ply¬ 
mouth harbcMir, and eoinjilelely succeeded, as will b*! seen frem 
the rollow'iiii>- details:— 

Allliougli the adviuUagt's *>1 conductors on land arc' admitted. 


yet on sliijilKiard, wli^re the elleeis of lightning are most to be 

ility (‘f the malorials t)f the .ship, 
conductors has been u('<'!ccted or 
iujudicioiisly employed. Tins, indeed, may in some measure 
be traced to the dillicuity of jilaeing any fixed or contiguous 
conductor in a situation so liable to change and motion as the 


tiroaded, from the inf?annn;|,b 
the inlroduclioM of eiecirieiif 


mast and rigging of a ship; and conseijuently the only specic.s 
of conductor that lias been adopkal is a chain, or long links ol‘ 
wire, one end of wliicli i.s ilesigned to be hoLsted to the mast 
head, whilst tlie other ])as.scs over tlie side of the ship, and 
comm unicalcs with tiic water; but, independently t>f its defective 
construction, from its small dimension.s, the inconvenience of 
being constantly lioi-slotl, and its con.se<}uent liability to Ikj in¬ 
jured, 



2S2 


Electrical Cunductm’S Jbr S/ups. 

jureii, <it ti very obvious. This species of conductor is therefoi'e 
usually kept packed in a case, and only hoisted on the approach 
of danger, which it may then be too late fully to avert. I’o 
remedy these inconveniencies, Mr. Harris proposes to place in 
the back of the masts a slip of copper, which is to be continued 
to the interior or hole of die cap of each mast; coiiseciuendy, 
coming into contact widi the mast above, the ei)ntiniiity will 
be preserved without the upper masts being lowered. The 
conductors of the lower masts are to be continued to the keel, 
and made to communicate with one or more copjjer bolts in 
contact w'ith the exterior copper or the water. It must be 
clear, tlierel(>re, that this arrangement preserves a j)erinfinent 
conductor so long as any part of the nuist is continued; and as 
the masts of a ship may be considered as mere })oinls w hen 
contrasted with a thunder cloud, thus annod they arc virtually 
}X>inted coiuIncUirs. To those acejuuinted with the action ol 
points on charged electrics, it will l)e obvious, and not too 
much to presume, that such masts will be higlily ellicacious in 
silently depriving a thunder cloud of its charge, thereby giving 
to ships a degree of security of very considerable importance. 

From these considerations Mr. Harris was induced to sub¬ 
mit a moilel of a complete mast, furnished with })ernument con¬ 
ductors, to the inspection of the Honourable Navy Board, who 
expressed their decided approbation of tht* j)rii)ci])le, ami i t*- 
quested him to exemplify its efficiency by an cxjjerimenl, which 
was carried into effect, on Monday Sejjtcmber IG, on lioard 
tlie Caledonia, at riymoutii, in thejn csenceortlje Navy Boartl, 
Sir A. Cochrane, Commissioner Shield, sevei al Captains in 
the Navy, and the principal officers t)f tlie Dock-yartl, in the 
following manner:—The J^nn$n cutter iiaviiig had .a tem¬ 
porary mast and topmast fitted with a cop})er conductor, ac¬ 
cording to Mr. Harris’s plan, was moored astei n of the ('a/e- 
donia, and at the distance of eighty feet I’rom the cutter a h{)at 
was stationed with a small brass how itzer. On the tiller head 
of the Caledonia were placed th<?^ eli-etrical machine and an 
electrical jar, with the outer coatiilg of w'hich a line was con¬ 
nected, having a metallic w'ire woven in it; this line being 
carried out ol the sUirboard w'indow' of the wardroom, termi¬ 
nated in an insulated pointed wire in the immediate vieijiity of 
the touch-hole of tlie howitzer; a similar line was passed from 
the larboard window, which communicated with the mast head 
of the cutter: and at the termination of the holt throisgli the 
a chain was attached, connected with another iia.ulatcd 
|lomted wire in the boat, placed in the vicinity of tlic touch- 
nole—the space between the insulated points being the only 
interval in a circuit of about 300 feet, from the positive to the 

negative 
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negative side of tlie jar. Some gunpowder being placed in 
contact with the coiuluctor in the cutter, and the priming in 
the interval of the insulated points, the jar was charged, and 
the line attached to the mast head of the cutter being brought 
into contact with the positive or inside of the jar, a discharge 
of electric matter followed, which was passed by the line to the 
mast head, mid by the conductor through the powder to the 
chain in the water, by which it was conveyed to the interrupted 
communication in the boat, where it passed in the form of a 
spark, and discharging the howit/cr, returned to the negative 
or outside of the jar by the line leading into tlie starboard win¬ 
dow, thereby demonstrating tliat a quantity of electric matter 
had been ]>ttssed through the powxler (wuthout igniting it) in 
contact w ith the mast of the cutter, sufficient to discharge the 
howitzer. Mr. Harris then detached the communication be¬ 
tween the keel of tlie cutter and the positive w^ire in the boat, 
leaving that w ire to communicate w'ith the water only; but this 
interruption did not impede or divert the charge, as the dis¬ 
charge of the howitzer wms ellected witli equal success as in 
the first instance, the water forming the only conductor from 
the cutter to the boat. In order to demonstrate that a trifling 
liactUi'e or.inlcrvujjtion in the conductor wotdd not be impor¬ 
tant, it wms cut through with a saw; but tliisproduced no ma¬ 
terial injury to its conducting ])ow’er. 

'I’hcse trials, carried on under the disadvantages of unta- 
voui'able weather, could not fail of eonv ii.eiiig all present of 
its efficacj’, and called forth the decided approbation of the 
Navy Board in particular, which was evinced by Sir 'J\ B. 
Martin requesting Mr. Harris to snjicrintend the equipment 
of the masts of the Mi tide?/, 74, and Jax>a frigate, preparatory 
to its general introduction into the navy. 


BLACK SAND OF CAYliNNE. 

From a paper by M. Gillet de Laumont on the black sand 
of Cayenne, we learn: 1. That this sand produces tw'o very 
distinct varieties of iron, one capable of attraction by the 
lomistone, the other not: the first contains 10, the second 
32 per cent, of oxide of titanium and a small portion of man¬ 
ganese :—2. That melted together these two varieties will give 
good castings proper for mill-work, or wrill furnish, when 
treated like other ferruginous minerals, malleable iron 
3. But that it is important to set on foot experiments on a grand 
scale on the spot, similar to those announced by M. Berthier 
in his analysis of titanized iron of Brazil {Annales des Mines, 
tome V, pp, 479 et seq.) 
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Ornithologif,’^ Botany — Earthquake. — Greenland. 

OnNlTlIOLOOY OF ICELAND. 

Copenhagen; Natural History. —Mr. F. Faber, who re¬ 
sided three years in Iceland, and travelled all over that moun¬ 
tainous island, Ibrmeil, while there, a large collection of birds 
and their eggs, which are now in the Ro^'al Museum. He 
has just published a preliminary notice of his discowries, in 
Latin, under tin; title of A Prodroiiius of Islandic Ornithology- 

NITMBEU OF PLANTS CULTIVATED IN BRITAIN. 

Since tlie discovery of the New World, our English gardens 
have proiluced 23if5 varieties of trees and plants from America, 
and upwards of 1700 from the Cape of Good Hope, in addi¬ 
tion to many thousands which have been brought fi’om China, 
the East Indies, New tlolland, various parts of Africa, Asia, 
and Europe; until the list of plants now cultivated in this 
country exceeds 120,000 vai ietics. 

EARTHQUAKE IN THE NORTH OF ENGLAND. 

A smart shock of an eartlujuake was distinctly felt at Dun- 
i^ton, near Newcastle, betweeii one and two in the morning of 
September tlie 18th, accom[)anicd by a loud noise like distant 
thunder. Several of the inhabitants of the village were awakened 
from their slumbers, and mucli alarmed by the circumstance 
of tlie chairs, tables, and other furniture in their houses being 
removed; and in one house tlie head of the clock case was 
thrown down by the violence of tlie concussion.— Durham 
Chronicle. - 

CAPTAIN SCOltESUV’s DISCOVERIES IN GREENLAND. 

The sliij) Baffin, Cajifuin Scoresbj' juii., arrived here on 
Tliursday, from Greenland, w'ith 195 tons of blubber, the jiro- 
duce of 9 whales- During the intervals of the fishery, Captain 
Scoresby employed himself in making observations on the 
geography and nutiiral history of the long-lost eastern coast of 
Greenland, which was within sight for three months. The 
result, wc understand, is a survey of the eastern coast of tliat 
almost unknown country, from lat. 75. N. to 69., comprising 
an extent of coast, reckoning its numerous indentations, of 
about 800 miles. Captain Scoresby discovered some extensive 
inlets, from the number of wfa|ch he is induced to consider the 
whole couiitiy a large assemblage of islands. He landed on 
various parts of the coast, and on each visit to the shore dis- 
coV^ed recent traces of inhabitants, and obtained fragments 
of their implements. It is important to geography, to know 
that the form of tliis land surveyed by Captain Scoresby is 
extremely unlike what it is represented in our best charts, and 
that the error in longitude, in most cases, was not less than 

. 15 degrees. 
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15 degrees. We understand that he has made large coUec- 
tions of (dants and minerals, particularly of geological sjieci- 
mens. ^e Baffin left tine coast of Greenland on tlie 27tli of 
August, soon after encountering a tremendous storm, in whicli 
the Dundee of Loudon was dismasted .—Liverpool AdveHiser, 


RUSSIAN VOYAGE OF DISCOVERY. 

St, PetiTshurgh, Sej)f. 6. — Captain Wussiliew, who com¬ 
manded the two vessels that have just retui-iied from their voyage 
of discovery, has pcrft)rmed gi’eat services to geography. lie 
discovered in the great ocean a group of inhabited islands: 
passed tlirough Behring's IStrails, and reaihetl a liigher latitude 
than Cook; detennined the true position of North America, 
from Icy Caj)e U) the jieninsula of Alaska, and found to the 
north of it another inhabited i^ land. 

JUNCTION OF THE AMERICAN LAKES WITH THE ATLANTIC 

OCEAN. 

This magnilicent w’ork, calculated to improve prodigiously 
the commerce of New y<jrk, goes on nobly to its coinjdetion. 
In a few months more, by means of this Grand MV.sleni Canal, 
our vessels w'ill })as.s from the ocean to our inland seas. In 
executing this work, which docs great honour to its |>rojector, 
nearly ten thousand men arc said to be emploj-ed. We are 
also informed that anotl)er canal, about forty miles in length, 
is intended to be cut from l*ro^ idence to Worcester, w hich 
W’ill still further facilitate the transit of goods from New York 
to the interior of Massachusets.— American Paper. 


W’OOL EMPLOYED IN THE AIANUFACTUHES OF FRANCE. 

“ Formerly, and even to the pres«‘nt time, the clothiers sought 
out for long ami sound w’ools, in the expectation of ftiiding in 
them proportionally less of grease and iiireign matter, and more 
freedom in tlic stiiplc, but also with the view' of giving more 
strength and firmness to their cloths, 'fhe very reverse now 
takes place. In order to luaintain a competition with the cloths 
of England, they retjiiire only such wools as are short, weak 
and silky: and they maimlhcturc only fine and slight doth, 
soft and silky, which w'ill scarcely last so long as the transient 
taste w’liich has given rise to tMin. 

“ This predilection has produceil a change in our flocks; and 
the grower of the raw material, who seeks ftir a ready sale, 
has been compelled to conform to the desires of the manufac¬ 
turers and the depraved taste of the consumer. In order to 
diminish llie length of their wool, they have been teinpteil to 
shear tfieir sheep twice in the year, allowing ses en months for 

G ff 2 the 



236 Palm-tree Cordag€*->^hange ofColcur in a Negro, 

the first growth and five linr the sedond: biit, besides that it is 
only a small number which is capable of yielding twice m the 
year a wool of sufficient length; the prospect of reaping advan¬ 
tage from animals twice in the year submitted to the shears, 
seems more tlian doubtful. The experiments made by M. 
Bourgeois, on his estate at Rambouillet, leave no doubt on 
tins subject.” 

If the above facts (taken from the Bibliotheqiie Physico- 
Economiqiie) are to^ be depended upon, diey are worthy the 
attention of the English clotlucr, who will perceive that the 
Frwich clothier has had recourse to a change in the wools 
consumed in his manufacture, witli a profess*^ view of niain- 
tiiinint; a rivalry with En^rlish cloth. 

PALM-TREE CORDAGE. 

A specimen of the palm-tree cordage, recently invented in 
North America, has been sent over to T^iverpool from New 
York. It is very beautiful, and from its a})pcarance much 
strouircr and more elastic than cordatje manul'actured from 

hemp. - 

CHANGE OF COLOUR IN A NEGRO. 

An advertisement in the Norfolk Beacon, United States, 
apprizes the public, tliat a natural curiosity at that place is now 
exhibiting. The object is a nuin of sixty years of age, and of 
uncommon intelligence, who was born black, and continued 
so until the age of forty-five; since which, he has gradually 
undergone a change of skin, until three-fourths of him have 
become perfectly white, and his anus and hands have assumed 
a delicacy and transparency not surpassed by those of the most 
tenderly bred female. 


OBITITAKY.—Sin Willia.m IIerschel. 

This distinguished astronomer died at his house at Slough, 
on the 26th of August, in tlie 84th year of his age. 

Sir William IIerschel was born in November, 1738; his 
fatlicr being a musician, brought up his four sons, of whom 
Sir William was the second, to the same profession, and placed 
him, at the age of 14, in the*,band of the Hanoverian Foot 
Guiu:ds. Unable, liowever, IHng to endure tlie drudgery of 
such a situation, and conscious of superior proficiency in his 
art, he determined on quitting the regiment, and seeking his for¬ 
tune iu England, where lie arrived about tlie end of the year 
1757. 'After struggling with great difficulties in London, he 
WHS engaged by tne Earl of Ilarlington to superintend and 
instruct a military band then fbi*ming by that Nobleman in 
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the county of Durham, aiui the opening thus afforded contri¬ 
buted so tar to increase his reputation and connexions, as to 
induce him to spend several years after die termination of this 
engagement in the neighbourhood of Leeds, Pontefract, Don¬ 
caster, &C., where he had many scholars, and led the public 
concerts, oratorios, 3ic. 

In 1766 he was chosen organist at Halifax, a situation he 
soon after resigned for the more advantageous one of orgmiist 
at the Octagon Chapel at Bath. In this great and gay resort 
of fashion, his extraordinarj' musical talents procured him 
ample employment; and tlie direction of the public Concerts, 
mid his private teaching, produced him a considerable income. 

But though fond to enthusiasm of liis profession, his ardent 
thirst for knowledge had begun for some time past to open a 
nobler field to his exertions. While at Halifax, he had com¬ 
menced a course of inatlienialical reading; and in spite of the 
difficulty of such studies, acquired without assistance a consi¬ 
derable I'amiliarity with the princijilcs bo^ of pure and mixed 
mathematics. The sublime views iliscloscd by tlie modern 
astronom 3 Tiad jiowerfully attracted his attention; and when he 
read of the noble discoveries made by the assistance of the 
tcilescojie, he was seized with an irresistible desire to see with 
his own ej'cs the wonders he read of. Fortunalehj the price 
of an instrument cajiahle of satisfying his curiosity' was bej'ond 
his means, and he resolved to attempt the construction of one 
for himself. In this arduous task, after enconnteriug endless 
difficulties, he siiccecdeil, and in 1774- first saw Saturn in a 
five feet rc'flecting telescope made bj' his own hands. Encou¬ 
raged b}’ this success, he now’ atlcmjited larger telescopes, and 
soon ct)iii]iletcd a seven, a ten, and a twent}' feet reflector, 
labouring with such obstinacy as to have actually finished no 
less than 200 object mirrors before he coidd satisfy himself 
w'ith the perlbrmance of one. 

Astronomy now occupied so much of his attention, that he 
began to limit his professional engagements, aiXl restrict the 
number of his scholars. 

About the latter end of 1770, he commenced a regular re¬ 
view of the heavens, star by star, with a seven feet reflector; 
and having already continued jtliis upw’arils of 18 months, he 
W'as at length rewarded «m the Ifelh of March, 1781, with the 
discovery of a new primary planet, to which he afterwards 
gave tlie name of Ocor^inm Sidus, now more generally di¬ 
stinguished by diat of Ura7ius. 

In consecjuciice of this memorable discovery, die attention 
of die scientific world became fixed upon him; and His late 
Majesty, with a promptitude of liberality which must ever be 

recorded 
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recorded to his hcMiour as a patron of science, enabled him, 
by the setd^ent of a handsome salary, to discontinue liis pro¬ 
fessional exertions, and devote the remainder of his life wholly 
to Astronomy, In consequence of this arrangement, llcrschel 
immediately quitted Bath, and took up his residence at Datchet 
in the neighbourhood of Windsor, where he was no sooner 
estabiished than he entered on a career of discovery unex- 
an^ed, periiaps, in the history of science. Having removed 
to ^ough, he commenced thq erection of a telescope of yet 
larger dimensions than any before attempted, which he com¬ 
pleted in 1787, and aided by this stupendous instrument, and 
by others of hardly inferior power, extended his researches to 
every part of the heavens, penetrating into regions of space of 
a remoteness eluding calculation, and developing views of the 
construction of our own system and the universe, of a daring 
sublimity, hardly more surprising tlian the sti-ictncss of tlie 
induction on which they rest. 

In diese observations, and the laborious calculations into 
which they led, he was assisted througlumt by his excellent 
sister, Miss C'aroline Herschel, whose indefatigable and unhe¬ 
sitating devotion in the performance of a task usually deemed 
incomjiatiblc with female habits, surpasses all eulogium. His 
discoveries were communicated as tliey arose to the Ro 3 'al 
Society, and form an important part of the published Trans¬ 
actions of that learned bod^’’ from the year 1782 to 1818. 

In 17—, he married Maiy, widow of the late John Pitt, Esq. 
and the accesvsion of domestic happiness he experienceil fn»in 
this union, wliile it testified the justness of his choice, contributed 
powerfully to cherish that calm tranquillity of mind which is 
the native element of contenqilutive philosophy, and the soil 
from which its shoots rise most vigorous and most secure. 

In 1816, His present Majesty was graciously [ileased to con¬ 
fer on him the decorations of die (luelpbic ()rder of Knight¬ 
hood. His astronomical observations were continued within 
a few years of his death, till, his declining sti'ength no longer 
keeping pace with the activity of Jiis mind, he sunk at Icngtit 
lull of years and glory, amidst the apjilause of the world, and, 
what was far dearer to him, the veneration of his family, and 
the esteem and love of all wl^ knew him. 

Sir William Herschel has left one son, who, with his father’s 
name, inlierits bis distinguished talents. 

M. Delambre, perpetual SccreUiry of die Royal Academy of 
Sc^euceB for the class of Mathematical Sciences, died at Paris, 
Aug. 27, aged 72. His funeral at the church of the Abbey 
was attends by a great number ol’ members of the Institute, 

and 
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nmll odier distinguished j)ersons. His remains were deposited 
ill the cemetery of P. La Chaise; and three of his colleagues,— 
M. Cuvier on* the part of the Academy of Sciences, M. Biot 
in the mime of the College of France, and M. Arago in the 
name t)f the Bureau of Longitude,—expressed, in Uiree dis¬ 
courses listened to with emotion, the grief which his loss has 
caused to all friends of science. M. Del^bre leaves vacant tlie 
place of pt'rpetiial Secretary to the Academy, tliut of Member 
oi’ the Ihiaril of I.<ongitude, and of Professor of Astronomy to 
the College of France. M. Fourier and M. Biot are men¬ 
tioned by their friends as successors to the place of Secretary, 
'Jlie election is adjourned till November next. 


I.ECTTJllES. 

Surnj -The following Courses of Lectures will 

be delivered in the ensuing season: 

On the Hislttt’v and Utility of Literary Institutions; by 
James Jennings, Esq. 

On Chemistry; by Goldsworthy Gurney, Esq. in the Course 
of November. 

On Music; bv W. Crotc^h, Mus. D. Professor (>f Music in 
the University of Oxford; and, 

On Pneumatics and Electricity; by Charles Woodwaitl, 
Esq. eiu’ly in 1823. 


IJST OF PATENTS FOK NEW INVENTIONS. 

To David Mushet, of Colefbrd, Gloucestershire, iron- 
maker, for his improvement or improvements in the making 
or manufacturing of iron from certain slags or cinders pro¬ 
duced in the working or making of that metal.—Dated the 
20th August 1822.—6 months allowed to enrol specification. 

To William Mitchell, of Glasgow, silversmith, for his pro¬ 
cess, whereby gold and silver plate and other plate formed of 
ductile metals may be inamifiictureil in a more perfect and ex¬ 
peditious manner than by any process which hath hitherto 
been -employed in such manufacture.—24*^ August.—^ mo. 

To Thomas Sowerby, of Bishopwearnioiith, Durham, mer¬ 
chant, for a chain upon a new and improved principle suitable 
for ships’ cables and other pui-poses.—29th August.—2 mo. 

To Robert Vazie, of Chasewater Mine, in the parish of 
Kenwyn, Cornwall, civil engineer, for his improvement in the 
coimiounding of different species of metals.—3d S^t.—6 mo. 

To Henry Burgess, of Miles-lane, Cannon-street, London, 
merchant, for his improvements on wheel carriages.—3d Sept. 
—6 months. 


METEORO- 



meteorological table. 

The London Observations by Mr. Caky, of the Strand. 
Tlie Boston Observations by Mr. Samuel Veall. 


Days of 
Month. 

1822. 

■■KBBSaHI 

1 leight of 
the tiaroni. 
Inches. 

Weather. 

London. 

Boston. 

8 o’clock 
Morning. 

Noon. 

11 o’clock 
Night. 

I.ond. 

Boston 

London. 

Boston. 

Aug.27 

55 

63 

57 

70 

29-74i29-15 

Fair 

Fine 

28 

55 

66 

55 

68 

•76:29-30 

Fair 

C'loiidy 

29 

55 

67 

56 

62 

•57;29 

Fair 

Windy 

30 

.54 

61 

55 

69 

•86i29*.35 

Showery 

h me 

31 

54 

67 

57 

66 

•99j29‘50jKair 

Fine 

OSep.l 

54 

66 

56 

68 

30-17 

:29-76 iFiiir 

Fine 

2 

55 

67 

59 

69*5 

j •M|29*50|Clou(ly 

.Cloudy 

3 

5h 

69 

58 

63 

1 -0129-45 

Fair 

Cloudy 

4 

55 

68 

62 

62-5 

•J3|29-65|Fair 

Cloudy 

5 

65 

66 

62 

70*5 

29-91129-35 Cloudv 

Cloudy 

6 

62 

67 

55 

.72 

•87 

29-35 jSliowery 

Fine 

7 

54 

67 

55 

68*5 

30-12 

29-63 Fair 

Fine 

8 




68*5 


29-35 


Windy 

9 

61 

66 

59 

60 

•10 

29-60 

Fair 

Windy 

10 

62 

65 

60 

59 

•12 

29-83 

Fair 

Fine 

11 

60 

68 

54 

68*5 

29-88 

29-33 

Cloutly 

Fine 

12 

#1' 

58 

53 

59 

30-09 

29-65 

Showery 

Fine 

13 


59 

44 

59 

•10 

29-80 

Cloudy 

Fine 

14 

■-sp 

61 

55 

61*5 

•24 

29-92 

Cloudy 

Fine 

C 15 

L 55 

60 

57 

61 

•10 

29-85 

Cloudy 

Cloudy 

16 

50 

60 

60 

69 

•17 

29-70 

Fair 

Fine 

17 

55 

72 

57 

70 

•11 

29-70 

Fail- 

Fine 

18 




65 


29-80 


Fine 

19 

54 

62 

S3 

62*5 

•20 

29*85 Fair 

Fine 

20 

54 

62 

52 

62-5 

29-97 

29-68 

Fair 

line 

2i 

S3 

60 

52 

61 

•92 

29-60 

Fair 

Fine 

22 

56 

59 

55 

60-5 

''' -72 

29-68 

Showery 

Fine , 

23 

57 

59 

55 

60 

•80 

29-50 

rair 

Cloudy 

24 

.56 

59 

55 

59'5 

•33 

29-05 

Sliowery 

Cloudy 

25 

52 

57 

54 

57 

■ -43 

29-20 

Showery 

Cloudy 

26 

50 

55 

51 

54-5 

•78 

29-55 

Showery 

Fine 


K.B. The Barometer^s height is taken at one o’cloek. 


Erratum in last No. P. 152, line 15,/or heat read beat. 
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XLIV. On the proposed Alteration of Weights and Measures, 
and the Adaptation of Gauging Apparatm thm cto* By Wm, 
Gutter I DUE, Esq. 

To the Editoi'S of the Philosophical Magazine and ^Journal. 


. SsiintFin-barr>>, Cork, Aug. 6, }82S. 

Gejjtlkmen,—A s an advocate tor the change contemplated 
in the weights and measures of the nation, 1 solicit your per¬ 
mission to address a few observations upon the subject through 
the medium of voiir Magazine. 

•' ^ -I • 

The theory, upon which the alterations are grounded, is as 


follows: 

1. That an inch in length shall be parts of the 

length of a pendulum, vibi'ating seconds in I^ndon, in a va¬ 
cuum, upon a level of tlie sea; hence the lengdi of the pendu¬ 
lum, from the axis of suspension to tlie centre of oscillation, 
will be inches. = 

2. That a grain troy shall be equal in W'cight to 

parts of a cubic inch of distilled w'ater, at 62" of temperature, 
in air; hence the weight of a cubic inch of such water will be 
252jWh grains. 

3. Tiiat 7000 troy grains shall constitute an avoirduppispound. 

4!. lliat 10 lbs. avoirdupois of such water shall ml a gallon; 

hence the cubical capacity of the gallon will be 277/j^5 inches. 

5. A gallon of water, between 70" and 39", varies in bulk 
ratlier less than ^ of a cubic inch. 

6. Clear river water exceeds distilled as 1*0006 to 1 , or 
about ^ of a cubic inch in a gallon. 

7. Taking *00001044 as a mean expansion of brass for each 
degree o^,the thermometer, varies the content of a gallon, be¬ 
tween 70® and 39®, just I of a cubic inch. 

For the accommoilation of the public, 'I have performed all 
the requisite alterations upon gauging apparatus, to render 
them exclusively a^licable to system. Some I have 

altogether superseded the necessity’' of, by introducing instru¬ 
ments of my own invention, less operose and more correct; 
In point of accuracy, I will just give one insitaiice by way of 
specimen. 

Vol. 60. No. 294. Oct. 18?2. H h An 
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An ingenious revenue c^cer, Mr. J. Overley (by far the 
most scientific author who ever wrote in England, ns to 

f augir)gin jiarticular), states tliat, according to Ward’s Young 
lauiemntician’s Guide, a spheroidal cask having 31*5 and 
24*5 inches for the bung and head diameters respectively, and 
42 inches for the length, will contain 100*78 gallons of English 
ale measure. 

In the 103d page of the work, he has sho%vn the method to 
construct a gauging instrument, called a diagonal-rod. 

He states that “ this line is constructed for a cask whose 
content is 60 ale gallons, and the diagonal thereof 30 inches; 
therefore the proposition holds : 

“ As 60 is to the cube of 30, so is any other content to the 
cube of the diagonal.” 

Now, gentlemen, I shall undertake to prove that those casks 
were not both the fmsta of Uie spheroid; and, as that is the 
sort of cask from which all gaugers draw their conclusions, 
that the diagonal rod is very consitlerably in error. My let¬ 
ter in your Magazine for August 1818 furnishes me with 
abundant reason lor scepticism; and I am aware the author 
took tliis matter upon trust from Oughtread, who indeed was 
no mean autliority. The theory is perfectly true if applied to 
Ward’s cask. Tne object of this rod is to ascertain the con¬ 
tent of any cask. The operation is as follows:—Through tlie 
orifice in the middle of the stall* pass tlic rod, until it meet the 
intersection of the opposite staff* and the head; then just in 
the centre of the orifice will stand the content of the cask, 
upon the rod, -among a scale of unequal graduations engraven 
upon it; which gracluations result from a tarif formed from 
the analogy before given; and since homologous solids are to 
one another as the cubes of their dimensions, we have a me¬ 
thod of proving the justice of my disapproval of the rods now 
used, which I discover to have been imifonnly constructed 
from the erroneous cask selected by Oughtread ; if, indeed, he 
ever applied to a cask at all; which I have abundant reason to 
suspect he never did. For it could not have been either of 
the JirU^ second^ or third variety; but rather tlie Jhtsta of two 
cones abutting upon one common base; and which is such a 
cask as is only known in theory. 

The annexed engraving will be explanatory of the subse¬ 
quent eitplications, where^^^^. 

The lengdi 3= = 42 inches. 

The bung diam. = c/**=: 31*5 inches. 

. The head diam. = s= 24*5 inches. 

Hie half length s^bd xz2\ inches, or base of a triangle, 

of 
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of whicli the hypoth. or iliog. c^b will be Ii5 indies, and the 
}>erp. ed will be 28 inches, as we w'ill jirovc thus : 

ab and cd are resjiectively equal to one anotlier; and ec 
and r/y are also equal to one another: therefore, if <’C be added 
to a by the sum will be cd. Or, cc is half the difference be¬ 
tween ab andc/i consequently ed is the arithmetical mean 

between 31*5 and 24-*5, and ~— s= 28 = ed; [and since 

21 and 28 are the two sides of a right imgled triangle, includ¬ 
ing the right angle, the diagonal eb will, according to the 47tli 

prop. l«t Euclid, be ^ 28 f^- 4 - 2T!’*= 35; for the sum of the 
squares of 28 and 21 make 1225, to extract which by logarithms 
we have 

1225, its log. =2) 3*08813 81 
its root 35, its log. = 1 •5-l<40C>80; therefore, 

100*78 ale gallons ought tube found upon the rod, among the 
engravings, at the 35tli inch; iiisteatl of which, if we follow 
Overley, we have 

galls, diag. galls. diag. 

As 60 10P*78: ..^^45351 = 35*66 instead of 35; for 

by logaritlims 

^45351, its log. = 3)4*G5 (k3869 
its root 35*66^ its log. = 1*5521956; and from this analogy 

the diagonal rods, now in use, ai*e constructed. We will now 
see what the diagonal of this 60 gallon cask ought to have 
been instead of 30 inches, according to Overley: thus, 
galls. diag. gjills. , ■ ■ inebee. 

As 100*78 : isl*:: 60 ; ^'255'25'~^^5 = 29*45, 

For 25525*898995, its log. 5)4*4069810 ‘ 

its root 29*45, its log. = 1 *4(i89^, which is different from 

. H h 2 that 
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l^t by Overley by above half an iach. My rod is 

constructed from a tarif of cube roots, resulting from the pre¬ 
ceding analogy, with the exception of the number of gallons, 
whidi were an equivalent of imperial measure to the foregoing 
quantity of ale measure. 

I am, however, free to confess that tliis error for a long 
time escaped my notice; and I thitik it very probable, that if 
I had not determined .upon entirely new modelling of every 
species of gauging instruments, to render them exclusively ap¬ 
plicable to the new system, I never might have discovered it; 
but, having been true to my purpose, I have the satisfaction 
of being enabled to state that my improvements will form a 
valuable appendage to the imperiiil system; to which it so 
readily applies in practice. It may not be improper to ex¬ 
hibit tl»e ratio of loss which this improvement obviates. 

This wiU be shown by inverting tlie analogy; thus, 

inches. iiJc galls. inches. ale gulls. 

As : 100*78:: .SSliG)*: 106*5894 from 
true content erroneous 100*78 take 

diag. ofth.«isk. diag. .5.8094 loss or error. 

Here the Joss to two of the three parties cortcirned is shown 
to be above 5^ per cent, the revenue being at the minus side 
of the question. 

As manufacturers are mere arpyists, it is no wonder that 
they should know, nothing of the matter. This rod, I may ob¬ 
serve, is in use, more or less, all over the nation; but it is due 
to the port gaugers to state that they do not use it. It ought 
to be strietTy prohibited, or indeed destroyed; at any rate, 
especial care should be taken tliut no rod of this sort should 
be used for the imperial measuic, until it has been ascertained 
not to have been derived from Oughtread’s analogy. 

The port gaugers, as I observed before, do not use tins rod. 
They use the callipers. The callipers are however not with¬ 
out defect. 

They give the external dimensions; and although the great 
experience of the port gaugers enables them to excel in their 
profession, I must consider that instrument objectioiutble which 
does not direct, and not derive from, the judgement. The 
process of perforating the head of a lying cask, to ascertain 
ll^tbe thickness of the timber, is inadmissible; but the loss of 
time^ even if practicable, would forbid its adoption in every 
qaak. To obviate this objectfoi |2 I have invented an instru¬ 
ment to ascertain, promptly, the length of any cask from an 
interior application from the bung, and which at the same in^ 
stant exhibits the bung diameter. 


But 
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But my object is not to give more thnn it cursory account 
of a few of tlie most singular of my inventions and improme- 
ments; and therefore 1 ^all only glance at one more new in* 
vention, which, from its singular utility in carrying into infect 
the imperial system, deserves particular notice. It being al¬ 
together a novelty, I scarcely know by what name to cwl it 
The uislrument which ascertains the interim' length of a cask, 
I term an interiometet', in contratlistinction to an instrument 
for inching of vessels from withmiU which I term an exterio- 
meter: but as this is for taking of dimensions generally, I 
sometimes call it an impanal meter i because it is to ascertain 
the number of gallons or bushels imperial, from the mete irvoo^ 
lution of its dimensions. I sometimes tniiik it ought to be 
termed an imperial cubit; but as names are of no importance, 
I w'ill show the utility. This \»^iH be obvious from the nature 
of a simple qucstioii and answer; thus, 

Qiierc. —J. A vessel being 5’6 meters in length, 4 meters 
in breadth, and ’5 meter in depth, 1 demand the number of 
imperial gallons wliich it would contain? 

Solution. 5’6 meters, multipliccl by 

4 meters. 


22*4 = proiiuct of length and breadth. 

•5 


Gallons contained 11 *20 = product of leiiglli, breadth and 
de}>th. 

Quere. —2. A cylinder being 5*6 meters in diameter, and 
4’2 meters in depth, 1 demand the number of imperial gallons 
which it would contain ? 

Solution. 5’6 meters or diameter squared. 



336 

280 


31 '36 = square of diameter. 
4'2 = meter’s depth. 


6272 

12544 


Gallons contained 13T712 product of depth and sxjuared diar 
meter. 

If the fiuestion had been hmhels, the process would have been 
just ^e same; but a hushcl meter is exactly twice llie length 

of 
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of a gallon meter: on one edge of a rod are therefijfe en¬ 
graven a series dt gallon meters, and u])on the apposite edge 
a series of bushel imfers\ —1*2,$, upon the latter standing 
{gainst 2, 4, 6, upon the former. 

But in ascertaining tlie content of cylinders, either in bushels 
or gallonsy the meters consequently of the depths of cylinders 
are ddlerent in their length from the meters used for the dia~ 
meters, and for the dimensions of angled hgiires. In conse- 
qtvence of these differences in the lengths of square and circur- 
lar meters, the former are engraven upon one side of the rod, 
and the latter upon the other side. And there is the same 
unilormity between the rirnilar meters for bushels and gallons 
as exists between tlie sqmre meter, as before explained, as 
2 to 1. 

And although the superiority of this invention over all 
others for ascertaining (liincnsions in terms the most readily 
introduced into practice, to give the final result, by the pen, 
will be readily granted; yet I have peculiar satisfaction in 
being enabled to state, that its greatest advantage is its not 
requiring coinputjition at all, if the sliding rule be used. And 
an additional advantage is, that the content for bushel or gal¬ 
lon and from square or circular meter is ascertained by one 
general operation. It requires no gauge point upon the rule 
whatever, if an inverted line of numbers be substituted for the 
ordinary line D; or if the latter line be retained, the gauge 
point for bushel or gallon Iroin square or circular figures, will 
be the same in all cases; but, excejit for iiliaging, a onc-slide 
rule is all that is reejuisite; therefore the advantages are mani- 
Ibld of which this invention is chief. >Sliding rules, best suited 
to the purpose, I have also invented, to accompany the meter, 
lliat nothing should be deficient. I will just slate, that how¬ 
ever important my inqu tivements may be in facilitating diffe¬ 
rent commercial transactions, I think that il’ the Legislature 
were to pass a law to coin|icl people to ailliere, to the just and 
equitable mode of applying those measures, so that the con- 
clurious might be conlbrmablc to common sense, it would be 
no more than die interests of many ol’ the legislators, as well 
as thousands besides them, render most imperative. This 
l^ter would lie too long if I were to enter into an history of 
tolerated bai'bqrmisqwrversionsef true measures in our na- 
tton / 

ABo'VI^ me* gentlemen, to add tliat, if you will permit me, 
/ vM pr&oe, in your next M^aziiie, that, such is the extent 
of this evil, a most valuqbh species of property is dept'eeiated 
above ^0 per cent. I wiH not only prove diat such is the case, 
but I w'ilf also submit aratioiud tlicoiT which shall be capable 

of 
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of Jnost eifectually obviating such malpractices in future. 1 
take this opportunity to express my entire concrurrence wkh 
die two clauses in the Act for altering of the present weights 
and measures, which require that tables of equalization and 
conversion from the quantities and values of present mea¬ 
sures to that of tlie imjxirial measure, shall be pre})ared and 
published. 

I was so thoroughly convinced of tlje necessity of this, that 
I actually jn epai'cd tables of equalization and conversion, as to 
quantity and. value, from all the multifarious measures in the 
liriiish empire to that of' the imperial standard. And as the 
Act is put off until next Session, I mean then to be also pre¬ 
pared with similar tables to convert from all foreign standards 
to the same sUindurd; thorouglily convinceti that, if I am any 
way seconded in my efforts, 1 shall be enabled to give to the 
world one t)f the greatest advantages, in a commercial point of 
riew, wliich has ever been submitted to tiie public. And as I 
doubt not tliat truth and etjuity arc the prominent character¬ 
istics of your publication, and that you w ill readily admit tlie 
necessity of accuracy, in a great commercial nation like ours, 
in matters involving the best interests of thousands of its in¬ 
habitants, I am persuaded that you will permit me to endea¬ 
vour, in your next, tt> obviate the evils of which I complain. 

1 have the liononr to be, gentlemen, 

Your most tfoedient humble servant, 

Wm. Gutteridge. 


XLV. On an Improvement in the Apparatus for procuring 
Potassium. Bp William Mandell, B.D. Fclloxc ofQueen^s 
College* 

On repeating the late Professor 'I'ennant’s experiment for 
procuring potassiumf, (which differs from the similar one first 
made by the French chemists, Gay-Lussac and ThenardJ, 
principally in being more siiiiplc and commodious lc)r prac¬ 
tice,) it occurred to jue, that one part of the ajiparatns made 
use of, might, w'ith advantage, be still further simplified: and 
as e\’ery circumstaiu’e, however aj'jparently obvious or trivial 
in itseli, wliich, in any degree, tends to* facilitate the produc¬ 
tion, in greater quantity, of so powerful a chemical agent as 
potassium, is of importance, I have thouglit that the mode of 

♦ From the Cambridge Philosophical Transactions for .1822, Part II, 
f Philosophical Transactions for 1814, n. §78, to which the reader is re¬ 
ferred for the detail of the ])roecss. See rhil. Mag. a'oI. xliii. 457- 
^ Anmh't Ac C/ihnic, toui. Ixvi. p. 205. 
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operating which I pursued might not be wholly unworthy the 
notice ol tJiis Society. 

It is well known that the grand difficulty in successfully per- 
fimning the experiment in question, consists in protecting die 
gun-harrel from tlie effects of that extreme and long-continued 
Eecrt, which is necessary to decompound the alkali, and to vo¬ 
latilize its base. The usual practice hitherto has been to sur¬ 
round with a lute*, that jiortion of tlie gun-barrel which is 
introduced into the fire. This operation, liowever, is always 
tedious; and although it be conducted even with the greatest 
care, it is tbuiid cxti'emely difficult to prevent fissures in the 
coating, particularly w'hen the heat is much increased in the 
course of the experiment. Hence, if eventually the fire have 
direct access to the barrel, through any ercnce wliich may be 
formed, the fusion of the denuded jiart is generally the con¬ 
sequence, and tlie whole labour of the experiment is lost. 

This, then, being the common cause of failure, it occurred 
tome that, if there were substituteil for the luling, a thin but 
sound and w'ell-biirnt lube or hollow cplimler tif Stourbridge 
clay, of such dimensions as just to cover that portion of the 
bari*el wliich is subjected to the fire, the unfortunate result, 
W'hich 1 have alluded to, might possibly be avoided. 

A tube of this description w^as accoi'dingly procured; and, 
in order lo guard against the hazanl of its cracking, by reason 
of exjiosure lo a sudden increase of temperature, it w'us, in the 
first place, gradually and with caution, heated to redness. 

The remaining part t)f the experiment was then performed 
with entire success ; and a very considerable quantity of potas¬ 
sium obtained. 

It may be proper to remark that the hollow cylinder, and 
that portion of the gim-bairel w'hich it incloses, should be of 
such relative diameters that, when cool, their corresponding 
surfaces are not quite in close contact; otlicrwisc, the cylinder 
will be in danger of bursting, not only on account of its ow’ii con¬ 
traction, but also on account of the simultaneous expansion of 
the gun-barrel, from the effects of that very high temperature, 
to wiich, in this state of combination, tlicy are submitted. 

Moreover, tlie wdiolc apparatus should be supported accu¬ 
rately in the same position, throughout the experiment, (by 
|n6ans of rests mode 6f Stourbridge clay,) and should be so 

couvre cette partie moyenne tl’un tut infusible.'’—Gay-Lussac et 
Hienard, de Chim. tq^n. Ixvi. p. ^07> 

** lute which I have foiqid most efloctual.was composed ....» 

prf^Oihridge clay.&‘c;”-^Tcnnant, Phil. 'JJ-ans, for 1814, p. .582. 

It (the gun-barrel) is th^n covered with an infusible /afc.”—Braude’s 
Manual of Chemistry, p. 184. Ed. 1819. 


situate 





249 


On the Origin and Discoxmy o/ Iron, 

situate ill the fire, that the materials operated upon may during 
the whole process be subjected to its greatest iiiteusity. 

With due attention to these precautions, and to some minor 
circumstances in tlie manipulation of the experiment, which I 
shall not take up the Society’s time in <Ietiiiiing, it is believed 
that the decomjiosition of potjisli, by means of iron, might in 
every instance be effected with almost entire certainty, and 
})Otasslum be obtained in great abundance. 


XL VI. On the Origin and Discovn-;j of Iron. Hy 
David Musiiet, 

[(’ontimicd from pa|;c 1(57.] 

UoMEvr.R rude an instrument, in the hands of the early iron- 
maker, wj may in our times consider the biast-bloomery to 
liave been, vet there can be no doubt tliat in an operation so dif- 
ferentfroin, and so mucli more conijiicie than, the niore ancient 
air-bloomery,maiiydifficuhies attended its general introduction. 
Prior to this, bellows must have been inventeil and in com¬ 
mon use, and their constrnction siibi^taiitiai and well under¬ 
stood, before tluy were made powerful enough to smelt ores 
of iron. It is also very pr{>l)al)Je that they were lt>ng used to 
forge tlie iron prtxluced in the all■-blocmeryJ before they were 
ap))lied to the department of smelling. 

Accident alone in almost every instance is tiic source or 
cause of iiivcution. Anoinabes in the ails and manufactures 
appear and vanish without notice or altenlion; aiul it is only 
when llietic lall under the observation of }>ersons of investigat¬ 
ing habits, that they are ever philosophically accounted for, or 
made subservient to useful or beneficial purposes. Bellow'S, 
in the first instance, were likely ajiplied in the bloomery upon 
any occasional dimimition of the usual or necessary current of 
air; by and by some advantage as to quality, produce, or time, 
might be procured, which would give rise to their more general 
introduction towards the coneliuling part of the process, in 
tirder more c 'mpletely to separate the iron from its oxide and 
from the eartlis, and to unite the inass(is more firnily together, 
to withstand the shock of the hammer. The partial application 
of the bellows, however, was widely different from its more 
general application to tlie jmrposcs of smelting. In die old 
process die pieces of ore were matured by a long period of 
cementation; but no perfect fusion or separation took ^ace. 
The metallic particl^ coalesced, and part of the oxides and 
eardis w'ere discharged in consequence of their being fusiHe 

* Conmninicated by the Author. 

Vol. GO. No. 291. Oct. 18?2. I i 
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lit a iower temperature; but the greater part of thic expulsion, 
on which the purity and quality of die iron depeiuled, ttiok 
place under the hammer. By die introduction of smelting, a 
fusion comparatively perfect was obtained, and the charge 

the furnace in a short time resolved into Huid scoria and 
metal. The basis of the operation, therefore, w'as completely 
changed; and it became the principal operation of die smith to 
remove the crudeness imparted by fusion to die iron, by such 
means anil processes as occurred to him, or as experience pointed 
out, jmtl to which has since been given the term of refining. 

As this part of die operation would be the first and earliest 
attempt at the refining-furnace, so it is probable that the re¬ 
sulting bar-iron would be found in point of quality, toughness, 
and purity of fracture, superior to the iron obtained in the air- 
fumace, A conclusion would be formed by die smith in fa¬ 
vour of the general use of bellows; and at this juncture those 
trials and experiments would coimncnce, which lennimited in 
the general introduction of the blast-bloomery, a furnace that 
for many ages maintained itself exclusively lor the manufac¬ 
ture of iron over every iron-making country in Europe. 

Tlic furnace was constructed of stone capable of standing a 
high temperature, about two feet in height, and from a foot and 
a half to two feet square within, according to the power of the 
bellows : on the lower end of the furnace were two openings, 
one large in the front, the other of smaller dimensions beliind, 
or on one side, for the insertion of the blast pijie. When the 
furnace was jiropcrly filled and heateil with cliarcoal, a certain 
measure of ore and charcoal was added, according to the size 
of the bloom or blooms \vishcd to be obtained, and which could 
be conveniently removed by the front ojieiiiiig in the furnace. 
The bellows were then urged. The charge melted, and the 
iron in the state of a crude steel, more or less separated from 
the ores, rested in an imperfectly fluid state upon the fiimace 
iKittom. Another operation therefore followed: After adding 
a measure of charcoal to cover effectually the surface of the 
metal, the nose of the bellows’ pipe was inclined towards its 
surface, and part of the vitrid matter formed iluring the fusion 
allowed to run out. After blowing on the metal a certain 
kiDgth of time, it gradually by the burning out of the carbon 
became thick and lumpy. Iron bars were introduced at the 
iroRUt: opening to break np the mass and to expose the lumps 
tnUte Bcflon of the blast, as is at present done in the charcoal 
lH^beiy. When the operation was deemed complete, and die 
ffOii^^eaough refined, die burning mas^|^as removed through 
die front opening, either to the anvil ot a large stone, and 
there beat into form. 


In 



On the Orii^in and Disc&oct'y qf Iron, 251 

In lljis improved state of Uie process, two distinc t species of 
cinders, or scoria, were produced. First, in the smelting of 
the ores, which from the imperfect reduction contained about 
20 per cent of oxide of iron mixed with the earthy matter of 
the ore;—secondly, in tlic refining j)art of tlie operation, 
where tlie scoria produced containcil from 70 to 80 per cent 
of oxide of iron mixed with the earthy matter of the ores, and 
tlie vitrid waste of the interior of I he furnace. 

Abstractedly considered, the operation ol’tlie blast-bloonieiy 
furnace must be pronounced strictly ])hiloso[)hicaI, whereby 
was effected the double purpose of smelting and refining, in 
both ol‘ which large (piantities of iron originally conlaiiictl in 
the ore were lost The operation itself, when well ^lerformed, 
was the mean between two extremes, which it must have beeji 
the interest and the anxiety of tlie smith to avoid. If the fur-, 
mice was chargeil witli too small a proportion of charcoal, or 
1 :ki large a lolativc (jiuuitity of iron ore, sevend evils would 
follow ;—a lack of heat, a want of proper carbonation, and an 
imperfect fusion or separation; masses of ore wonld pass the 
blast uninclted, and mingle with the crude iron that had been 
reduced from the smaller masses of ore, presenting to the ope¬ 
ration of refining an iinjxirfect and unhomogenetais surface. 
On the contrary, an extra dose of charcoal, or a lessened rela¬ 
tive [iroportion of ore, would lead to consequeiict s the reverse 
of the former; under a higher lemjierature, an extra dose of 
carbon would unite with tlie iron, which would be preeijntated 
on the bottom in a state too fluid for the usual length f)f time 
appropriated to the refinement. To divest the iron of its ex¬ 
tra dose of carbon, the liellows would be directed upon its 
surfiu'c for a much longer time before it began to coalesce, or was 
tough enough to break, up with the bars, a larger quantity of 
cinder would be discharged, and less of metal proportionate 
to the, length of refinement. 

When the operation was performed )n tlie most perfect 
manner, not more than one-half of the iron was obUiincd from 
the ores. This gave rise to an immense accumulation of scoria, 
which in aftci’ ages, and subsequently to tlie invention of the 
blast-furnace, became a source of great wealth to the proprie¬ 
tor of lanil, who occasionally under ancient forests, or the 
deepest soils, discovered large quantities of tliese eiiiders, which 
were eagerly purchased by the smelters and used in the hlfst ^ 
furnace, in mixture with ores, for tlic production of cast-in;^ 

Notwitlistanding the small produce which in former 
was obtained from Uxe ores smelted in the bloomery furnace 
with charcoal as fuelf the late Colonel Fiillarlon attempted to 
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introduce die fuTiace, about five-and-tweiity years ago, for the 
purpose of making bar-iron witli coke and rich ironstones or 
ores. The blast-bloomery he employed was S feet in height, 
and from 2^ to 2£ feet in width; like die old charcoal bloomeiy, 
it had an o})eniiig in front, and a blast-hole about nine inches 
from the bottom which admitted a pipe of inch in diameter. 
The furnace w'as filled with coke, gi*juluallyheatcd,andthe bhist 
introduced; then in small alternate portions were charged, 
four cw’t of ironstone, and in the whole 10 bushels of coke, 
containing about 700 jiounds of fuel, or nearly die produce of 
one ton of raw pit-coal. In less tlian one hour the whole 
charge was smelted, tlie cinder was tlien tapped from the sur¬ 
face of die iron, upon which the blast-pipe was now inclined 
as ill die old furnaces. After a period of six iuiurs, the lump 

was deemed suflicleiitlv inalleablized; die front of the fur- 

■> ^ 

iiace was broken down, and the mass carrii'd to the forge ham¬ 
mer. In this w'ay about 150lbs of bar iron were obtaintsl 
from 4 cwt. of Lancashire ore, or the snuie quantity of roasted 
iroiistone of a very rich quality. 

The Lancashire ore contained alnnit 2;)0lbs of iron; so of 
this quantity lyolbs only were recovered, orocpial to 4 .5 per cent, 
of the iron, and about 30 instead of 05 from llie ore. 


The ironstone W'as of a peculiar nature, a conibinatlon of 
iron and bituminous matter: so tliat, when roasted, the dissipa¬ 
tion of the inflammable matter left a jnirc oxiile of iron in 
thin beds or lamina*, which in the crucible yielded upwards of 
70 per cent.; so that not 10 j)er cent, of the iron only was 
revived; and if the yield in iron is deducted from the ironstone 


in its raw stale, two tons of wdiich yielded about one ton of 
iron, the produce w as not more than 20 ])er cent. 


The Avhole o])cratioii, from filling to Ihlling the furnace, took 
eight hours. The bloom in ilrawing out lost about eighteen 
pounds <)f iron; so that at the conclusion of the experiment 
not more tlian one hundred iveight of finished bar-iron was 
obtained. A calculation founded upon this result, would give 
for one ton of bar-iron twenty tons of raw’ coal, and frt'c tons 
of Lancashire ore; or, when usc<l in preference, ten tons of 
iron^one, besides an immense increase of labour. 


To accidental enlargemeTit of the blasl-blooinery, we most 
likely ow’e the discovery of cast-iron. With a view of ini- 
the process, some enterprising sniitli may have added 
iieight of his furnace, and accidentally or by design eii- 
Ae dose of charcoal. In tapping the furnace previous 
to l^rtcmeut, he might be struck with j^iflerencc in the co¬ 
lour offhe'seoria, and the incicascd fhi^v of the iron which 


might 
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might accompany it. These masses would be compared with 
former accidental productions, and the difference observed: 
at first they would most likely be returned into the bloomery 
to increase the general produce, but in time become the sub¬ 
ject of a separate experiment. It would on trial be found, that 
they woukl melt in the common smithy, and by being blown 
upon in a manner similar to the refining part of the bloomery 
operation, pass into the state of malleable iron. This would 
first suggest the idea of a separate furnace and operation for 
the refinement of iron. The permanent enlargement of the 
bloomerj’^ furnace would ensue. I'he ores, by a greater descent 
and longer contact with the fuel, would be more thoroughly 
cemented. The iron would take u]i carbon in quantity, fu¬ 
sibility projiortionally increase, and c.ast-iro!! in all its varie¬ 
ties, from the white conchoidal Ihicture to the large-grained 
deep grey, be obtained. 

I'Voin this peritjd, the iiiaking of iron would divitlc itself into 
two branches,—the furnace and forge de})artinents; anil, like 
other judicious divisions of labour, would give new sj)irit and 
enterprise to 1 he art: in time foot-blasts and hand-blasts, or 
bellows, would be abandoned, and a more tfi'cetual moving 
power found on the bajiks of the adjacent streams. Water- 
wheels, giving motion to bellows and hammers, would succeed 
the crude and infantine efi'orls of a ruder age; ami these in 
ihcir turn vrould give way to other improveiuents, in a rij)cr 
age, much more ]>owc‘rlitl atiil strikiug. 


X L V11. On ihcAppUcniUm qfWLagncthm a.s a ii/m.wrr (fElec^ 
friciiq. Bp the lin\ .1. Cumiming, M.A. F.R.S. M.G.S. 
Brqf'easor of OhemUtep in the Vniversitp (f Cambridge.^’ 

The methods hitherto in use for ascertaining the quantity and 
intensity of the electricity produced either by Inctiou or by 
galvanic action, are (independently of the shock on the animal 
frame, which oliviously affords no definite measure,) derived 
from its power in decomposing w'alor, or fusing metallic wires. 
When the. electricity is either small in ijiiantity, or of low in¬ 
tensity, there are considerable difficulties in die practical appli¬ 
cation of either ofthe.se luctliods. 

The fusion of platina wire by the elementary batt^yry.of 
Dr. Wollaston, proves that the quantity of electricity developed 
by very minute metallic surfaces is considerable; yet, eiJEcUi- 
sively of tlie dilficulty in soldering wires that arc barely visible^ 
it i.s almost imiiossib^^ to ascertain their length w’idi any pre- 


I'Vom the rhil«>M'p!iii;nl Tiv.nsiiCtions for Part II. 
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cision.—The other mode, that of measuring the quantity of 
water decomposed by a pair of small galvanic plates, is im¬ 
practicable.—The recent discoveries of Professor Girsted have 
enabled me to construct two instruments, one for discovering, 
the otlicr for measuring, galvanic electricity, w'ith a delicacy 
and precision that seem scarcely to admit of limitation.—The 
construction of tlie former inslruniciit I have mentioned in a 
communication I hail the honour to make to this Society some 
time sinceI shall now describe a few of the experiments I 
have as yet been enabled to make w ith it.—A wire of zinc and 
anotlicr of platina, each inch diameter, were coated with 
sealing-wax, so as to have merely their extremities ex{)oscd: 
oil immersing tliem in a dilute acid, the circuit being at the 
same time completed through the galvanoscope, the needle tle- 
viated so decklediy, as to leave no doubt that a visible ellect 
would have been produced by wires of less than half the di¬ 
mensions of those I employed.—As tlie compass, thougli small, 
was by no means delicate, we may, I think, conclude Irom this 
experiment, that the electricity tlevelojicd by two metallic sur- 
£ices, each of a square inch, may be detected, and their 
relations to each other ascertained, by this instrument. 

The minute surfiices, and consequently small quantities of 
exciting fluid required for experiments witli this instrument, 
offer the means of examining galvanic effects that have hitherto 
been unnoticed. 

Of the acids whose galvanic effects I believe liave not been 
examined, I have found, with small disks of zinc and copper, 
that tlie oxalic and hydriodic have considerable power; the 
phosphoric and acetic much less.—The action of strong sul¬ 
phuric acid w'as inconsiderable, the needle being scarcely af¬ 
fected ; but on adding a drop of w'ater it deviated through 
more than half a right angle.—^Were the galvanic action owing 
solely to the electricity developed by the metallic contact, the 
fluid acting merely as a conductor, according to a generally 
received hypothesis, the effect should be greatest when the 
stronger acid is used, concentrated sulphuric acid being a flir 
better conductor than when diluted: on the other hand, since 
Wip or iron are rcailily oxidated by tlie action of dilute acid, 
tfiough with difficulty when it is concentrated, this experiment 
sqems to prove, that the galvanic action depends, not on the 
caoducting, but on the oxidating power of the interposed fluid, 
*;;--i|;^^tlierto 1 have not had the leisure to form that complete 
of the electric relations of the metals tow'urds each other, 
this instrument affords the meani|^of <loing; yet the ef¬ 
fects I haA’e observed in two instances, ore, I lliink, so remark¬ 
able, that I ought now to mention llicni.—-On using two disks, 

one 
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one of iron, the other of steel, there was produced a decided 
tleviation: since, then, the only difference in the metals arises 
from an alloy of from a to a part of the whole, it ap¬ 
pears that this is sufficient to alter their electric relations.— 
The jK)werful affinity of potassium for oxygen, made it highly 
probable, that, in the galvanic circuit, it would become strongly 
negative with all the inctqls. On my first trial with disks of 
potassium anti zinc, the ])otassium took fire before I could ob¬ 
serve the effect; this jlifficulty I afterwards obviated by alloy¬ 
ing it witli mercury; on making the contact the needle deviate 
tlirough nearly a right angle: The same effect was produced 
with cop])er; it was needless tt) try it with the other metals, 
for being negative with respect to zinc, and zinc being nega¬ 
tive with resjjcct to all the othe'- metals, there can be no doubt 
that in the galvanic circuit, potassium is the nK)st strongly 
negtitive metal with which we are acquainted. — It is per¬ 
haps scarcely necessary to remark, that, if any proof of the 
metallic nature of potassium were wanting, this experiment 
would have aff<)rded it. 

In using the magnetic needle as a measure of galvanic 
effects, we inaj' either observe the deviation at a standard di¬ 
stance of tlie connecting wire from the neetlle, or assume a 
standard angle and measure the distance.—Tlie latter methofl 
seejns to have the advantage, as enabling us to use a smaller 
and therefore a more delicate needle, with this additional con¬ 
venience, that the scale is increased in proportion as the length 
of the needle is diminished.—I therefore constructed an in¬ 
strument, having a connecting wire fixed iqmn a moveable 
slide divided into inches and tenths, to which a vernier might 
be added if necessary. My first object was to ascertain the 
divisions on the scale, corresponding to variations in the angle 
of <leviation;—for this pinqiose, the moveable wire was placed 
at different disUuices from the neetlle, increasing in arithmeti¬ 
cal progression, and the corresj)onding deviations were ol>- 
served. As the effects decrease very rapidly during the gal¬ 
vanic actions, the experiments were made as quickly as possi¬ 
ble, proceeding from a distance of an inch to 10^ inches, 
and again returning to the first distance. On taking the mean 
of several trials, made in this manner, I found that the tan¬ 
gent of the deviation varies inversely as tlie distance of the 
connecting wire from tlie magnetic needle. ; 

It is widl known that in a galvanic arfangement, intefr^ity 
is given by the number, quantity by die magnitude of'the 
plates; but 1 am not^iware that any notice has been taken of 
the effects produced by varying their distances from each other. 
—On placmg a moveable plate of zinc opposite a fixed cop- 
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per-plate, I found, that, on diminishing the distance, the de¬ 
viation of the needle placed under their connecting wire con¬ 
tinued to increase, until they were in actual contact. The law 
of that increase, ascertained by the method 1 have just men¬ 
tioned, was such, that the tangent of deviation varied inversely 
as the square root of the distances of the plates. In the con¬ 
struction of a Voltaic series composed of nuuiy plates, the 
advanUiges to be obtiiined by placing them very near each 
other, would be counterbalanced, by the risk of their intensity 
lieconiing sufficient toi)enetrate through a small <listance; but 
in using large plates, with electricity (jf low intensity, it is ob¬ 
vious, that providcil they are not in actual contact, they can¬ 
not be placetl t<H> near each other, lly availing n’.ysclf of tins 
observation, 1 have been enabled to rej)cal, witli a single pair 
of plates, the experiments of Anij)erc and Arago, wl»ieh were 
originally performed with a battery of twelve pairs.—Of these, 
one of me most singular is that by whieli a s])iral coimecting 
W'ire is jnade to communicate perinaneni magnetism to a steel 
wire placed within in*. — This experiment I find may be 
varied, by using a straight connecting wire, and twisting round 
it a small steel bar; the zinc and cti}>})er ends of the bar re¬ 
ceiving the nt)rthern or soutliern nmgnetisiu res}>ectively, ac¬ 
cording as its spiral is from riglit to left, or the contrary. Tlic 
repetititm of this experiment Jed me to discover the cause of 
a singular eflbct, which 1 had the honour of exhibiting to this 
Society. The nmgne*^, wiiich w'as deprived of its attractive 
pow’er when its north polo was connected with the zinc wire 
of a pair of galvanic plates, had been placed in tlie circuit, by 
twisting the wire round its poles from left to right: on making 
this spiral from right to left 1 reversed the efiect; and wlien 
the spirals round its two ])oles were in opposite directions, tlie 
w'cights suspended from them were t)})positely allected at the 
same time, tlie atcractive power of one pole being increased 
when tliat of the otlier was destroyed. 

The singular effects produced by using a large conducting 
wure, I have mentioned in my fbnner pajicr on this subject, 
and the analogy it forms between the galvanic anti the com¬ 
mon form of magnetism.—In tlie further examination of tliis 
diffusiem of the magnetic influence, I have found it to be fur 
more extensive than 1 had at first imagined.—On making tlie 
connexion between a pair of plates containing about foot of 
sur&ce, through a copper globe of more than a foot diameter, 
Mid dierii^re containkig full four square feet of surface, every 
part of It exhibited magnetic ejects, either upon a horizontal 

* In these, as in the previous experiments, I finil that if the spiral be 
made of large wire it h much more efiicacious than if of small. 
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or u veilical needle,—The sonic cflects were manifested what¬ 
ever were the tbrnis of the surfaces inter|iosed between the 
gah'om'c plates.—On varying the experiment bj’ connecting 
both extremities of the plates with each other, by means of 
small wires, so tliat there was a metallic circuit throughout, 
(in which case it is generally conceived that all galvanic eflcct 
ceases), I found that every part of this circuit affected the 
magnetic needle. 

The magnetism of the c<umecting wires was examined in the 
usual mode; that t)f the plates the]ns»‘Ives by innnersing in the 
exciting fluid a small comjiass in a glass case, made iin))ervioiis 
to the water. It is perhajjs premature to form any theoretical 
o[>inions miou these few liicti, which seem to me adverse to 
the received opinion, tliat the galvanic effects are produced by 
the decomjiosition of an clectr.c ffuid circnh'liiig between the 
positive and negative; plates; yet, if ever the mysterious agency 
of galvanism is to be delected, it must be by examining it in 
its simpltjst form; and this, the discovery of llie connexion 
between galvanism and magnetism, and the delicacy of the in¬ 
struments it enables us to ajiph^, seiaus to pi omi.se, more readily 
than any moiles yet tried, the means of accomplishing. 

Since tliis pajier was reail to the Society, 1 liavc liad an op¬ 
portunity, with the assistance of Dr. Clarke aiul Mr. Lunn, of 
trying the magnetic effects ofatmosjihorical electricity.—A wire 
of about 100 yards in length, connected with a kite, readily 
magnetised a steel needle inclosoii in a sjiii aJ wire, but caused 
no deviation in a compass placwi beneath it.—I have obtained 
the same results in reptiatiiig Sir II. Davy's experiments both 
with the Leyden jar and witli sparks taken ii om the conductor 
i>f an electrical machine.—It seems that llic galvanic mag¬ 
netism is most readily iriade sciisiblc by tlie deviation it causes 
in the compass needle; but the electrical by its jiowcr of com¬ 
municating permmieiit magnetism. 

Tlic experiment on almosplicrictd electricity suggests an 
easy metluKl of ascertaining, from time to time, the jirevaleiit 
electricity of the air; by inclosing small steel bars in a spiral 
wire connected with a conducting rod. and examining iJie 
magnetism induced in them. 


XL VIII. Brporf. of a Committee of the House oJCommms on 

Steam-Boats. 

[(7onclmlc;(l from p. 132 .] 

A List of all the Steam-Boats built si^ce 1811: showhng their 
Tonnage, and the Powder of their Engines; die Koines of 
the Builders and of the Engine-Makers; the Dates of their 
being launched, and also the Slsiiions where they ply. [From 
the Appendix rclened to, p. lift] 

^ ol. tjO. No. 'Jfll. Oct. JS'Lb K Jv 
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XLIX. On the Repeating Circle imprm'ied according io the 
Suggestion of Baron Zach ; and on taking Qbsewatiom 
of the Pole-Star. By Professor Li'rrnow, (f the Imperial 
Observatory of Vienna*, 


I HAVE not yet spoken to 3 ’ou of my repeating circle, of 
ciglitecii inches, by llcichcnbach and End, constnicU'd here 
at V^ieiiiia; but it is because 1 received it only at tlie beginning 
of August (1820): I liave lawover made a good number of 
observations with it of ilie latitude. 


This circle is furnisJjed with two excellent levels with air- 


bubbles ; one of them being, jiccording to j'our recommenda¬ 
tion, made fast to the outer circle, or circle of divisions, in 
order to be certain of its invariable position during the con¬ 
jugate observation. I have found the addition of this level very 
necessary; for in fact, when the vernier or inner circle w’hich 
carries the tclescojje is turned, small oscillations are always 
remarked in-the bubble ol' the level, althoxigh stvongl}? con¬ 
nected with tbe circle of divisions by the clani}) and its screw'. 
The bubble does not return to its ]>lace until the vernier circle 
and its telescojxe are rctui’iied to their old position ;—an evident 
jxroof that the circle of divisions docs not continue lixed, and 
that it does not always return to its old })osition alter the 
movement of the vernier-circle, wdiicli had hiiheito been al¬ 


ways tacitly and fiilselj’ sii]i}>oscd. You were the to point 
out this defect, and long since cautioned astroikxiiiiert; and 
artists respecting it: at length it has engaged their attention. 
1 liave al way's attended to tliis fixed level o|' the circle of divi¬ 
sions, which indeed renders die observations a little more 
troublesome, but iu return much more certain and accurate. 


Ill order to fix the latitude of ,.my obsenatory', which has 
ap})cared to me to be Ivy no means well determined, I have 
made choice of the pole-star for reasoi^,^known to all astrono¬ 
mers. Though the telescope ol’ my cirae is but 20 inches in 
lengdi, it is such an excellent one that 1 can see die pole-star 
witJi it, without the smallest difliculty, at any hour of the day, 
and even at bright noon. Impatient to collect in a little time 
a great iiuiiiber of results, I did not content my'self with two 
meridian transits a day, hut had recourse to‘ 41 ''method w'hich 
1 first proposed in the third volunic, page 208, of Messrs. Liii- 
(lenau and llohneiiberger’s Astronomical Journal, and wliidi 
consists in taking die altitude of the pole-star at any time 
whatever. I have since noticed with pleasure that several 


* Translated from a T^ettcr, dated Vienna, November 23, ISSOjIdBaboit 
Zacii, published iu his CorrespomUtuer Mtronuniiqtic, &c. 


astrmiomers 
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astronomers have practised this method, which on accoiiiil. of 
tlie great liberty it gives the observer, to take his observations 
at any time, not subjecting him to a time determined and li- 
mitccl, deserves to be generally received, particularly by tra¬ 
velling astronomers and mariners. 

At all times observers Iiave contented themselves with taking 
meridian altitudes oi‘ the pole-star at its two transits in the 
fbur-and-tvventy hours, 'riiose two points, doubtless, arc the 
most i^varitagoons lor obtaining the latitude of the plsiee of 
observation, independently of the declination of the star, l.at- 
terly, it has been jn’oposed to take the altitudes of this star at 
the instants of its utmost digressions to^vjird the east and west. 
These })oints are much less favourable, especially when the 
time is not detennined with the greatest strictness; on the 
contrary, it appears to me, tliat any other })oint on the parallel 
of this stiir is preferable to those tw'o points, as I shall liave 
the honour of showing von. 

Let 2 be the zenith distance of the star; p its ap])arent di- 
stfinccfrom the pole of the C(juator; t the horary angle, 90— 
the latitude sought; we shall iiavc, by suj)posing the distuuce 
p small, as it is for the pole-star, 

eldf = — ds—lung, p sin. /. d/ -f cos. /. d p. 

^ sin cos. p 

Hence it ap])ears that an error in llie observed zenith di¬ 
stance produces, evei'v where, nearly the same error in the 
latitude; aAd this is likewise the case for the meridian transits, 
which in this respect are not preferable to all the other points 
of the parallel of this star. As to the error in declination, it 
is very little to be feared iati the pole-star so well determined : 
besides, the error that would result for the latitude is less in all 
the other ])oiiit.s of tlie paruiiell than in those of tlie meridian 
tran.sits, w hich under this }^nt of view w’oiild be tlie least ad¬ 
vantageous. Again, 1^ us consider the error of tlie time. It 
is true that this error does not iiiducnce the obs'ervatioiis made 
in the meridian, and in this case they seem preferable to tlic 
others. Hut when it is considered that tlie factor dt in the 
preceding formula is tang.p. sin. f, it is seen that an error in 
the time has a^cry small influence on the latitude, as well as 
ill every other point of the jiarallel. Let us supjiosc the error 
in time to be one second or fifteen seconds in arc, w'e shall 
have fiir the horary angles of 6 hours...4 hours...2 hours, 
errors in latitude of 0"*4 

V'All astronomical observers will agree that an error of 0"‘4 
in ate, is inajipreciable, that it is impossible to answer for it 
with our largest circles, and our most jicrfecl instruments. In 
every case, w'c shall still have tlie means of eliminating that 

error, 
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error, liuvlii*; only to lake altitiKk^s an wjnul tli‘.laiRV on the 
other side of the uu.iiilian, whore the error dv}/ changes its 
sign and is dcslroyetl. It. is olj\ioii'., i’roni all those considera¬ 
tions, tJiat I'or the iuriiiaey oi'tlu' result it is indiJloient to ol)- 
serve the p{)le-.star when it passes the meridian, or to observe 
it ill any point whatever of its parallel; hot il»r the con- 
vcnii'nee of the obsen or, ami for the infinitei} valuable advan¬ 
tage of‘ being able to collect a gn-at many good observations 
of latitude in a short time, uiy method seems to deserve the 
preference before all others. 'The observer doe.s not de- 
j)eml cm a single instant which occurs in 12 oi 'it hours, and 
which bad wtailher, a cloud, oi‘ other accidents, may render 
unavailable. With my inetiiod he may lake the slur’s altitude 
at any time of the da\ or night, at his ])lea.sine, the atmtispliere 
permitting, or vvIk'h he .shall lu.ve the leisuK and the indiiia- 
tioii. In 21 hours he may talst; as many cb.-tti viilioiis as he 
jileases, and c'olKcl in tfiat time a great immber of latifiules. 
I liave therel'ore emoloyed this wrv method to dilermine the 

L • ^ 

latitude of my obsi‘i va‘orv, and y*>u will judg;e, -.ir, vvhi'thei 
llie obsei'valion,-. which J have the honour to send to yon de- 
scrvi' aiiv et)nhdenee. i shall add a lew wends moii; on the 
method of ealculating •.hem, 

1 have inadv; a little table, whub widi the ar«>;nni.-nl t liir- 
ni.shes me with llie tv.o ou unities av mu! u tdwn f)v the ft'l- 
lovvijin' expre.ssioiKs: 

■ ill. /» ‘■.111 ^ 


«•- 


sm. /. 


dJl. 


)l =:r />/ cotani\. /- 

o 

Lei 3, O', 0".he the difleremifes of tlie lime^ (if ohserva- 

ti(m, and of the middle of all -tliose limes, 1 setL in the well- 
known table in the hands of all aslroiionu r.s the (juantity 

. _ asiii.-i^il •Jslii.-'t’' , Csin.'Jrf" 
sill. 1" ' sin. I" sirt. ]'' 


Having obtained by these two table.s, almo.sL willioul calcu¬ 
lation, the (juantitie.s m, it and A, the it.sl of the opeialioii i.s 
very easy. Denoting by N the Jiinnber of i i pelitious, we have 

= (;?— cofaiig. s) 


Tang, d' = tang, jn cos. t. 

Cos, (’I/—O’) =-^'~ co.s. (z—iLv) 


} 


(I) 


Tlds calciilatioii may be furtlicr simplified by constructing 
a little table to give tlie value of the i|uantity n — m ' cotang. 2 :, 
which depends on the arguiiJeiit /, aj»d then tlie first table 
Vol. 60. No. 291. Oct. 1822. L 1 will 
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will be Ubclcss. Every calculator at all practised in this kiml 
ol’ calculation, will still find other metlKxls for abridging the* 
little calculation of the quantities x and \|/: all these little arti¬ 
fices, as well as the demonstrations oftlie.se expressions, are too 
easily found to require my dwelling upon them longer. 

When I lie altitudes of the polo-.star are taken with a reflect¬ 
ing sextant, or with a non-rejieating instrument, and even v. ith 
a repeating circle if the ob.servations are not carried beyond 
from four to six rtyieiilions, the correction r/s, which is very 
small, may be neglected, keejiing merely to the last tw’o equa¬ 
tions (I). 


L. Anahjsis of Air taken from an Ire-Home. By John Muii- 
'i! AV, KL.H. MCr..S'. 3/. JV.S. S-c. 4r. 


To the Editors of the Philosophical Magazine and Journal, 

M flth July, 1825, 
a. Parker of Sweeney Hall, near Oswestry, 
having erected an ice-house on a construction which seems well 
adapted for the preservation of ice, mentioned to me that the 
includcil air was incapahlr (f supporting combustion ; and that 
the person euiiiloyed felt great difliculty in breathing, and re- 
qiie.sted rne to analyse it. As it presents some curious pheno¬ 
mena, ])erhaps you will do me the liivoiir to give insertion to an 
account of it. • 

On the 2i>th of May last, at 1 i a.m., the teni}ierature of the 
atmosjflierc under tiic thatched roof above the icc-liousc w'as 
61“ r/ Eahrenlu'il; ‘while in. the ice-house itself the ihcrmomcter 
indicated 63“ 5' Fahrenheit, almost in contact with the ice !! 

A candle let down, no sooner entered the dome than it w’ns 
extinguished. A bucket was then lowered down, and being 
drawn up again, it was found to contain an atmosphere which 
immediately extinguished a candle. 

Two pliials witli glass stoppers, accurately fitted and filled 
with water, were emptied in the ice-house; mid the stoppers 
^liiurthcr secured by slips of bladder tied over them : their con- 
' tents were subjected to a careful analysi.s. A gla.ss tube con- 
tainiug a cubic inch, and grailnaled into 100 parts, was filled 
will) this air over water: a elu]! of jmre caustic potassa being 
introduced and agitated thei-cin absorbed 5 parts. The resi¬ 
dual air being afterwards brought in contact with nitrous gas, 
16 parts more were absorbed by w’ater. In a subsequent ex¬ 
periment 32 parts of hydrogen were added, and exploded by 
tlie electric spaik. The renunning air, after being agitated in 

contact 
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contaCl wilh pure potassa, was found to be unmixed azote; so 
that 100 parts were aanposed of 

05 carbonic acid gas, 

79 azote, 

16 oxygen: 

consequently the carbonic acid gas sticnied U) be formed at the 
expense of the oxygen of the atuiosi)liere; 5 pai ts in 100 being 
SLijqdanted l)y an ctjiial volume of carbonic aciil gas. I'he dc- 
conij)Ositioii of the straw, from ciuitact with the melted ice, ap¬ 
pears to be the cause ; and the increased temperature may be 
considered a.i the remit of this extraordinary fermentation: 
certainly extraordinary il’the t< inperature at wiiieli ice is main¬ 
tained be considered. 'I'hc masses ol’ ice Athich I have seen 
taken from this ice-housc during June last, seemed to bo well 
preserved, 

1 examineii, by ehcTuical re-agents, I he ice taken from this 
Jee-iiouse, by melting tlu' ieo jn evioiisly washed with distilled 
water, and also by dissolving it in distilled wat<‘r. Oxalate ot 
ammonia scarcely alleetcd the fluid in a notable degree : the cf- 
lect was e<]uivocal. Nitr.ite ol silver seemed to form very deli¬ 
cate silky strings; and with lime-water, or eauslie baryta, «Sce., 
it yielded no trace of carbonic acid gas. The carbonic acid 
gas, therefore, could not proceed from die ice. 

The ice in ([uestion was jwociired IVom an adjoining pond, 
and thrown into the iee-houst in Jaimai y last. In about two 
months, it had shrunk from the wall eight inches, and this va¬ 
cuity wais then filled up with straw, and a covering of llie same 
llirowm over it. 

A lantern letdown into an adjoining will of considerable 
dopUi eoniimied to hum with undiminished (lame. '^I'he ite- 
liouse is in a dry sandy bank, environed with tree-.. 

1 have the honour to he, gentlemen, 

Vour-. most oheiliently, 

.1. Muiuiiv. 


LI. A Defence of the new Theory if (he Tides, 
liy Cuphtin Koumav. 

'To the Editors of the Philosophical JMio^azine and Journal. 

Gentlemen, — IVotwitiistanoino there is a little asperity in 
the stylcof Mr. 1 Jenry lliissell’s Reply to my New Theoiy' of the 
'J'ides, 1 am really obliged ttihim liir the notice he has taken of 
it; because I am fully jiersuutled that the more it is discussed, 
the more the public will be convinced of the utter inqiossihility 
rucomiting lor the lisingol ihe titles, without supposing ex- 

Ij 1 2 mmsitm 
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P'.insion in the particles of water to be the immediate caii>-e of 
the jdnenonicMuni. 

Mr. Russell agrees with me that the waters do press down¬ 
wards towards the centre at the time the tides are rising, and 
he admits tlint they are not pulled upwards by tlic power of the 
moon’s attraction; but, i’'.slejid ofallowingtliatthey are puslied 
upwards by the expansion of tlieir own particles, he supposes 
that they are ))nshed np\v:irds by ilie doAvnwari) pressure (.tewc 
/hoKyiHfh of iHiirs off) of the waitas w here the tide is ebbing, t)r, 
to use his own words, “ by ti)e supf'lor gravity of those waters 
that constijule the ebb.” 

Now T recommeml to NIr. Uussell to fill a box with marbles, 

or anv other hard round substances, and then trv whether an 

•> • 

additional weight at <me end will «nuse the (*ther end to rise 
up. Mr. Ilussell, I suppose-, will not inaiiitain that there is an 
immense -yphon at the bottom of the oe('an: and, jishehasnof 
Thought pr<.)p<-r to explain ii him,s(‘b', I can imagine iu> other 
wavbv A\lilelt he can )Mahe '.'oo<l Jiis iiT'])oiiiosi«>. W hether h.e 
can, or v> In. ilier he e:mm»>. is !io\i'e\er of \ery htl!e moment, be¬ 
cause I Ciin prove, in ijuiuihed'. ol instances, that tin* tides are 
rising wlien his sum^oo'd c.-ievt- has no ixisioiue; and il'I can 
make this t.\iu'eii(, as Mr. Ilussell lia . gone s(, tur as to ackiiow- 
Jedg<’ lli.ii tin.- wafers are not j'ulled upwards by tlie power ol 
the moon’s :!ttiacti»m, ho must either acimit ni\ theory to he 
true, or he guilu oflhe absurdity ol mninlaining ibal an efUct 
may be produceil without a eause. li Mr. Russell will alh.w 
that the meou’s aJir.ieiion is liie primary cause of the rising of 
the tides, he must a<imit that in the open <H-ean tlie tides are 
iising at the sanu lime aU the wav as Hir a- f'O*'’ IoiIk- A\e.slwaul 
ol'any plaee v.ie-re il is jusi high \\a:(.i'. Nov. the Atlantic 
Ocean is not moie than tIO' «>r 70" bread, and (oUfe({nently, 
when the tides aie •.•till lising; a little beli-n hip!; wa er, in the 
i)av of Biscav, tiie\'mi.si he atao rising o\'. r liic w bi-.k-breadth 
of the Ailaiitie Ocean. is evid. nt trom liii:-, timt the tides 
inav be rising on one side oi’lhe Atiantie wian there is no ebb 

4 

on the other ; -uid theicllire, imJe-.s we are lu siijipose that tlie 
^vatei’s are rising apwards and piv-ssing downwards at the same 
’time, (which would lie to aeknowietlge- my pi iiu ipleot'exjiansion, 
and to do away with the necessity of Mr. I\ns;wU’s hyjiothesis,) 
the rising of lla- tides cannot be producc-d by such a cau;-.e. 

■ Mr. KnsseJl furtiiCT argues, that “ the cii cumslaiice of the 
highe-st tidi-s Ix-iiig invariably accompanied by the lowest ebb, 
is alone siilhcieut to convinct- any iuipartiai iiujuirer tiiat the 
ebb and flow of the waU-rs m o piodiiced by c hanges of place*, 
and not by rarel'aciion mid conch nsation alone.” 

’J’bis r.bieclioii iiowever i-. wrvea.silv airsweied. Mr. Rns- 
f sell 
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for the ebbing of the tides by supposing tliiit the moon, when 
she is below the horizon, pulls tlie waters [ohliquilij] downwards 
by the }K)wer of her iittractio)i; and it must In; very evident that 
the nearer tlie moon comes to the eartli the gr(‘atcr will be the 
])o\ver of her attraction; and also, a?> the direction or inclina> 
tion of that power will be less (»bli<jue, tlie eileci ])r()duced by 
it w'ill be so niiicli the more. IMow it is acknowledged by all 
the a'^t^■onomer^, that the moon is nearer the earth on the full 
and change da^’s than when she is in her quarters ; and conse- 
(jiiently her p<nver to p.ress the waters downwanls must be so 
much the greater. Mr. Russell Jiiust also lie av.aiv. that at the 
time of the Sju ing tides the sun is always eitiier in conjunction 
or tippositioii with the moon: but :it the m^ap tiPes ilie jiower 
t>f the sun’s attraction is always ('pjuised to itait of the moon, 
and Is alw.O'. pulling tin* waters iipwaids in those places where 
the moon’s attraction is pix-ssjiig liiem down, tlial is, where it 
is low water by the mo»!n’s tid<.‘; so that the w at*'! ', at low wa¬ 
ter, iluring tin neaj) tide*, nnisi he so niueh higher than they 
are ;il spring liile". as the sun’s ;itir:ie!it)n has jiower to Jill 
them up. 

“'I’lie siilisfaction” (^.lys >ir. Rii'«seil' “vihieh Mr. Forman 
seems toderive i'roni a Iniiulfu! ofwater is hy no nieiuis enviable- 
He sp.eaks of the moon as il :i^troiiome! s and jib.ilosopliers 
think its attr;u‘li\i- jiower over substances on the face of the 
e.irth equal to the allvaclive power ol' the emlh itself: but ! 
believe, there Jir*.* very lew pjii!o*oplters tluit are Jiot satisfied of 
the eonlrary. Suiely lie tioes not wisli us to uudei -.taud that 
because tlie moon h:is no jiower to sustain a biuulfui cif Wiiter’*' 
in llu; atmosjihere, it lias no power over it wbalewr. J le may 
as well attempt to teaeb us, ibat because a magnet Iris no power 
to lift a sciiie betnn, it bas no jiower to disturb its I'qiiilibrium.” 

ll Mr. Rus-ell had lakeii the jiaiiis to inliinn himself of (he 
cause ol the tajiiilihrium ofii siispi'iided weiglit (of iion) being 
tiislurbed bv .1 nuignet when the s:nnc miigne! b:is nor sullieieiit 
Jiower to lilt it nji, he would iii\er h;l^e \eniui\d te. ju;ike use 
of It iis an argument against my tluairy. Ifwe sujijiose a body 
to be suspended by n eoril, il is evident lluit the w'liole weight 
of this boily must be sustained by the cord; but il' ibis body 
should bejiu.slietl tiway from the perpeiulictilar by any person, 
then the weight w'ill be divkleil betwc'cn tliis person and tlie 
cord in proportion to the angle it m;ikes with the jierpendi- 
cuiar. 'Finis the touch of a ehihl nuiy be able to disturb the 
eijuilibrimn of si tiin weiglit wheii it i.s suspended ; but it would 
require a force liuil is able to lift five Jiiindred weight to keep 
-liiil cdUMfiuviillv h:ei iv> l*i lift :i hsiiulfui ei water. 
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it at an angle of 45® from tlie perpendicular : and upon the 
same principle, n magnet may be able to disturb the equilibrium 
of a suspended weiglit of iron, though it lias no power to lift it 
up. If iVIr. Russell meant to found an}' argument upon this 
tact, he should first of iill have shown that the particles of water 
are not siipjioi'ted from beneath, but arc suspended by some in¬ 
visible power above; for otherwise there can be no analogy in 
the two cases. 

Mr. Russell asks, Whether I mean to be understood that, be¬ 
cause the moon has no power to lift a handful of water, it has 
no power over it \\ liatovex' ? 1 answer, that the ellect of the 

moon’s .iitraction is to take ofl'a portion of the gravity or weight 
of every i>article of water, ant! there!)}' produce an expansion 
upw'ards of every one of these particles, and consequently a 
rise of the waters equal to the sum of the expansion of the 
whole. As Mr. RicssclJ has not made good his hypothesis, the 
question still remains as it was, anti I again challenge those })hi- 
Josopher.s who deny the fact, to account for the rising of the 
tides, witliout su})posing that the waters are lifted up by tJie 
expansion of their ow n particles. 

Here 1 must take the liberty of hinting to Mr. Russell, that 
nothing betrays tlie wtakrioss of a cause so much as the j)ut- 
ting a meaning into the mouth of an atlver.sarv which never was 
intended. Mr. lliisscil could iu)t possibly have im.ngined, that 
1 supposed it was the opinion ol‘philosophers that the ])owcr of 
tlie moon’s oltraclion was equal to the earth’s; because all my 
arguments are founded on the direct contrary siip}H>sition. So 
far, in fact, was Ifrom sujiposing any thingofUu- kind, that I w'Us 
even ajiprehensive that tliey would not allow me my own posi¬ 
tion, that the power of die moon’s ailrj.ctiia] was e(|ijal to the 
2400tli j)art of the earlli’s; for, if I could have hoped they would 
have Jidmittcd it, I wouUl wliliugly have estimated the power of 
the moon’s altnuliou at the 50()lh* part ot the earth’s, (which 
I believe is much nearer the truth,) and then J should not have 
required a greater depth of ocean than fi\e-and-t vcnly or thirty 
miles. 

How far tlic satisfaction I derive from the falling of a drop of 
water may be enviable, is what I am very iiidiflcrcnt about; but 
the argument possesses ail the force 1 wished it to have. If the 
moon’s attraction hits no power to prevent a drop <;f water from 
falling, it certainly can have no power to lift it up; ami conse- 
<jueutly the w'ater.s must either be raised by the exj)aiision of 
their own particles, or they must be pushed upwards in tlie 

* In the coui-se of the month 1 intend to pul)lii.li a very smull pamphlet 
<»n tbis subject, which will clear up a f;re!il nja)»y (lilliculties that were not 
sati^fattorily oplaintd in ni\ loniier theory. 
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inaiiiicr Mr. IlusseU lias supposed; and I leave it <o tlie pliUo- 
sophei’s to make tlieir choice between the two liypotlu ses. 

I am, gentlemen, 

Your most obedient servant, 

Bath, August 2 , IH 22 . Walteu Forman. 

P.S.—I cannot, take leave of this subject witliout pointing 
out to the notice ol* your readers ji most extraortlinary feature 
in Mr. Jinssell’s mode of arguing (if 1 may be allowed that 
expression), whicli is certainly unitjne in the annals of philoso- 
j)hy. Mr. liii.sscll denies my hypothesis, and proposes aii- 
tithcr; but he doc*s not think it necessary either to prove that 
his own is true, or that mine is false. lie asserts that the 
tides arc l aised *'* bj’ the superior gravity of those ^vaters that 
constitute the ebb;” but where are his proofs ? He does not 
explain in what way the downward pressure of the waters on 
one part of the globe can cause the waters on another part to 
rise u}); and yet he expects me to combat a position, when it 
is morally impossible that I can imder.staiid what he means. 

As however he has thought proper to throw the burden 
iijioii my shoulders, I am ready to undertake it; because, 
though I cannot be expected to combat an argument before 
it is put, it i.s easy to show that hi.s hypothe.sis cannot possi¬ 
bly be true. Mr. Russell, J supptise, is so much of a philoso- 
]dicr as to know' that, whenever it is low water in any place 
(let him eluiose wliere he w'ill), the titles are rising on one side 
of it and ebbing on the other; and, if the su[>erior gravity” 
of the water in this place cannot prevent the waters frtmi ebbing 
on one siile, it is not very philosophical to suj^pose that it can 
lift tlic waters on the oIIut. 


LI I. On reducing ilicLunarDisiancc. 7>y Henry MEiKLF.jiiJ.vy.* 
To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, — In my communication which you had the 
goodiicss to insert in the riiilosophieal Magazine for Septem¬ 
ber last, a method w'as projiosetl for constructing a general 
plate for reducing the lumu- distance; and its leading mature, 
so fjir as relates to parallax, was showm to consist in the ar¬ 
rangement of three paiallcl .straight lines in such a manner 
that when tw'o of them served for the altitudes, the effect of 
parallax on the distimce might by help of a ruler be read off 
from the third. The same general principle, it W'as also re¬ 
marked, admitted of several forms t)f construction; and since 

* Conimunioated l^^ du- Author, 
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that tinne 1 have made some comparison aSmon^tliese iliffereiit 
forms, with the^iew of ascfertaiiiinjr which of them is on the 
whole likely to be the most convenient in practice. This has 
at length inclined me rather to prefer the one in which the 
line for correction has cnl}' one position, whilst the lines of al¬ 
titude change their places for each degree of distance. In it 
tlie parts of the various Ihies are better prt>jiortioned to suit 
tlie several distances, it is more apjdicablc to the solution of 
other problems, and it also admits of a convenient mode ol’ 
rciidiiig off the correction in ternii of any horizontal parallax. 
1 shall therefore describe more particularly that construction 
in which the same line of correction answers alike for every 
distance, and in which there is only one line for the iiKum’s 
altitude, whilst the star’s aititudo lakes a dinerent line lin- each 
degree of distance. 

Let MN as formerly be a line of 
sines whose zero is at Af, and paralli'i 
to it draw n’ efjuai the horiA)iital pa¬ 
rallax; divide IT into a line of sines 
beginning from T, and produce it to 
contain another etjiiaJ line of sines 
T T, also l)eginiiing at '1', but in the 
opposite direction. 

Now to find the {)osition of the line 
of star’s altitude tor a inven distance: 

v. > 

Lay a ruler from the sine of the distance 
taken on M N to its cosine reckoned on 

TI'; then through the point V where the ruler cuts MT 
draw PQ parallel to M N, and it is the position ixajiiired. 

Next to find the divisions on P Q for the sine of each dc*- 
gree of the star’s altitude: Imagine the cori esponding distance 
to be in a vertical circle, and lay a ruler li om the sine of the 
inoon’s altitude on M N to the cosine of lier altitude on V 1' 
if the effect of parallax is additive, or ifi^thc distance exceed 
90", but on I T when that effect is subtractive and the tlistancc 
al^o less than 90": the ruler will then cut P Q in the j)oint that 
is to be marked with the intended degree of the star’s altitude. 

^ ■'This latter precept obviously comprelicuds the preceding 
ohb, and the investigation formerly ^iven is ai)plicable to botii; 
fbF h^ this construction, when N T is joined, it cuts any line 

of ^kiiujde PQ in a point K, such that ^ =s cos So 

thaijtretaining the former notation, d* SV MV he diwn and 
prwdueed to meet I V in 11 and L, we have just the same stale 
of^rfiings ais before. In this arrangement, llu' lijies of star's 
altitude for distnnc(‘s greater thtui 90'’ evidently lie to the leff 
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of MT j and the corr^pondinfj parts oil such a line fur £ui)f 
distance above 90’ arejnst equal to itiose belonging to a distiu^ce 
as much under 90’; both being in one straight line, and rec¬ 
koned from the same jK)int of M T, although in opposite di- 
reetions. If I'M be joined, it forms the limit of any lijie of 
star’s altitude that lies to the left of M T: since tlie part dint; 
would fall without I'M can never come into use; because 
both 1 M and I'M culk every line of star’s altitude in the point 
which answers to sine of the distance. This form of construc¬ 
tion is therefore more compact than the one formerly described. 

When the disbince is less than 90°, the additive correction 
lies to the left of T, and the .subtraction to the right; but if 
the distiince is not less than 90", the correction i.s always sub¬ 
tractive. This correction for parallax may be obtained nearly 
as directed in the former }>a]K r, by laying a ruler from the 
niooii’s altitude on M N to that of the star on the line belong¬ 
ing to the cli.stance: the segment of 11' intercejHed between 
the ruler and T will then be the coi rection in terms of I T. 

If 1 T = 60°, the correction may easily be reduced by prac¬ 
tice to suit any other horizontal })arallax, especially since tlic 
number 60 coivtains such a varietv of ilivisors, and i.s besides 
the radix of the sexagesimal scale;—a circumstance which ren¬ 
ders it more convenient for the purpose than any oilier number. 

15ut jierhaps the following would ^ an pasier lliough less 
accurate mode of reading olf the correction at first in terms 
of any horizontal parallax:—Draw as many straight lines, all 
equal and parallel to I T, os there are horizontal parallaxes 
differing by one minute: cross tliese again by another set of 
parallels drawn pretty close to each other, and divide each of 
the first set into as many equal parts as tlu’re are minutes in 
the horizontal parallax which it represents. Then having 
a}>plied the ruler to the altitudes and tlistance, as already di¬ 
rected, follow one of the cros.s ])arallels from the point where 
the ruler cuts II', mid it will cross the line representing the 
given horizontal pamlax in the point which indicates the cor¬ 
responding correction. In this method 1T should be made 
cither Uie greatest or least horizontal parallax. 

Wlicn it is thought neces.sary, the final eflcct of parallax 
may be allowed for in the principal effect as follows; Let tbe 
iTuxin’s altitude be half corrected for parallax, and iherewitli 
find the eflect of parallax on distance nearly; then, without 
removing the ruler, apply half the effect just found to the di¬ 
stance ; and by shifting the ruler a very little to suit die distance 
so corrected, it will give the true effect of parallax. The j)a- 
rallax in altitude may he readily had on I T, &c. by enteting 
with the moon’s zenith distance as an argument. 
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The coustructioii that now been described might assist 
ill giving a sdlution is ro^d numbers of various problems in 
${dieii*icai trigonometry. Tims, having given the latitude of 
the place, the declination and altitude of the sim to fnul the 
time; in place of the distance, the altitudes of the moon and 
star, substitute the colatilude, the dcclinailon and nltilutlc of 
die sun respectively; and by attending to the signs of the quati- 
tUies, we shall have cos. declin. x. cos. horary angle. This 
again might be freed from cos. declin^ by a small se])arati; 
scale, or by such a method as that proposed for the dillcreiil 
horizoiitul jiaraliuxcs. 

1 have also succeeded in materially improving the construc¬ 
tion..'formerly propf)sed li)r sluiwing the ellect of refraction; 
and in addition to other .atlvantages, it does not now retjuivi; 
a ruler laid across in using it. 

, l*et All bo a line of sines be¬ 
ginning at A; tlraw 1) A C per- 
j^mndicular to it, and join 11 C; 
draw also a set of slrnight linos 
parallel to A 11 , and reaching 
irotn AC to IIC: next lay a 
ruler from D througli each de¬ 
gree of A15, and draw as many 
atmight lines c:j,tondipg from 
A B to B C; these will evidently divide each parallel inU> 
a portion ot u line ol sines, but always to a gi’eatcr radius, 
as they ar€^ more tli.stant from D. From C draw a set of 
diverging lines to meet AB, and of course dividing all the 
other paralhds in the same ratio as they do A B. Hence il‘ 
tlie greater altitude be sought out on A15, and if from that 
point L an oblique line Iw followed till it meet the less 
altitude on some otlier parallel FG, it is plain that every 
oblique line diawn Irom C must also cut A Band FG in 
points which denote two altitudes sines are in the 

same ratio as those of the first twoSItf therefore G H be 
the efl^t of refraction in the first cas^ it will be so for the 
same distance whenever the sines of the altitudes are in the 
s^e ratio; that is, whenever the less altitude falls on FG. 

. Reckoning then Uie greater altitude always on A B, it follows 
th^ t^ less of every two altitudes whose sines have the same 
rafiioy must fall on tlie same ixirallel; or, that each parallel 
k^emgs to a different ratio oi' the sines'of the altitudes. So tliat 
a fmrvamay be constri}i 9 ted in the manner formerly directed, 
of such a nature that when the several jiaraliels arc produced 
to meet it, tlie part of cacli produced, or the segment inter¬ 
cepted befw'ceii 15 C and the curve mnv ulvavs represent tlie^ 
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elTect of refraction on the same ^is^ce, whenever the less al¬ 
titude falls on that parallel. w *• 

The use erf a linear table constructed in this form for shosr- 


ing the effect of refraction, is therefore very simple: for hav¬ 
ing found on what parallel the less altitude falls, trace that 
upward, anti its segment interce[>ted between BC and tlie 
curve correspoiuling to the given distance, is the effect re- 
tpiired, whicli is always additive. This table is not quite half 
the size of tliat fbrmeirly described, when tlie corrections in 
both are on the same scale, and there is sufficient room for 


inserting it above MN in the 1. ble for parallax. If small al¬ 
titudes are not to be used, a considerable })art of llie figure 
next A C might be omitted, which would still further reduce 
the size. 


It was already remarked that on the same distance, the 
eOect of relraction is nearly the same for anv two nltltttdes 
whose sines have the saim* ratio; and to render the above ex¬ 


planation more simple, I only introduced lines of sines. But 
when the sines are proportionals, tlicir like powers or roots 
arc also proportionals; and therellu'e the effect of'refraction 
must be nearly the same wlieii the like powders or roots of the 
sines have the same ratio. Hence, if in j)lace ol’ lines of sines 
wc use their square roots the above construction 'would be 
much improved; for by this means the curves being less 
crowded would meet the parallels inueh less ol)li(|iiely when 
the effect of refraction is great; .and thus tlie different parts 
of the scale from which tlie correction is to be read vvould 


be btdter proportioned. But I have not yet jiscertained wliat 
root of the sines woiiltl answ'cr best. It was how’ever to effijct 


the siune end in some degree, that the lines were to be drawm 
diverging from 1), and not parallel to AC. 

I man now proceed to describe the outline of a very diffe¬ 
rent contrivance for clearing the tlislancc; if this has not evety 
property that the <>||^ possessed, it is much more easily coti- 
structed, it does noPreejuire a ruler laid across, and wheri of 
the same size as the former it shows the correction for paral¬ 
lax on twice as great a scale. 

In such a spherical triangle as is formed b}' tlic distance ai^d 
the complements of the altitudes, it is in ellect demonstrate 
by almost every writer on splierics, that a per]>endiciil^ frdfo 
the zenith being let fall on the distance, divides it'mtO two 
segments whose cosines arc as the sines of the altitudes; atnl 
also, that the tangents of tlies(' segments are respecfively pivi- 
portToiial to the cotangents of the altitudes multiplied t>y th(^ 
cosines of the adjacent angles at the l)ase: that is, iietirly as 
the effects of the refrnctiojis on the di''lan(.e. If, therefore, a 

AI ni 2 liuxlv 
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ceaii};. method could be for dividing the distance into 

die two proper segments, re would aftbrd the means of’oblaiii- 
ingMhe effect of' refraction with considemhle facility. This 
dwiidon has sometimes been accc)ni]>lished by calculation, ns 
iniM’itcliel’s method; and can likewise be done by projection; 
blit at present, I wish to show how a very simple diagram may 
be con^ructed to serve the purpose, as well as to give the el- 
fect of }n»r:illtix. 

Let A 1) be a square of which the two sides A B, C D are 
lines of sines whose zeros are at A and C; the corresjionding 
degi’ees being joined by straight lines which are of course pa¬ 
rallel to ouch otlun'; and these again are to be divided into 
sixty etjual parts by a sot of straight slinos parallel to A B, 
which ill their turn are divided by the former into lines of sines 
the same as A B, 'I’he lines parallel to A C are also cut by a 
curve ill such a iiuinncr that the segment of each reckoned lixim 
DC may rejiresent the refraction corresponding to that alti¬ 
tude, and the same lines are further cut by a circle described 
ii^n A to D about the ceiitie C, so that tlie segments will al- 
wa)^ represent tlie parallax in altitude ibr a horizontal paral¬ 
lax of 60': each of the 60 equal parts being counted one nii- 
liuteofparulJsix; but to enlarge die scale us much ns possible, 
it ist proposed to reckon each of the eijual jiarts to lie only 10" 
of.rdiraction, and the wliole line only ten luinutes. From C 
draw a set of divergmg lines Uj sjiread over the whole square; 
these will obviously cut the vertical lines jiroportionally, so 
that il' the st^meiits of two vertical lines cut by one oblique 
line bo the sines of the altitudes, the cosanes of die segments 
of die distance will also 1)6 Ifiegments of the same verticals 
when both are cut by aiiotlier oblitjue line, since these cosines 
are pitpportiontil to the sines of the altitudes. 

Td find die effect of refraction by this method : Look for the 
greater altitufle in A B, mul from that point follow down mi 
oblique line till it meet the Jess al¬ 
titude in some other vertical; then 
faUolyttip at same time die two ver¬ 
tical, ^bnes in w'liich the aJlitudes 
were< fqund till some obli(]ue line 
cut thefn botb in such a manuer that 
tile sujDOb cyi' iliffei'ence of the ranain^ 
ing- zewth distances may ccjuaJ the 
»nd the sum or diilei'cnce 
ofithc coi?t^sponding refractions will 
be.the effect required, wliich is al- 
V^ays.additive,';-There is no iiinbi- 
giiil.y; as to whether the sum or diirereiiee of the zenith di- 
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stances is to be taken; because <m)£.one of tlicm (die sum or 
(liUcreiice) cwi be equal the distanro, utiless when one of the 
rcniaining zenith distances is notliing; and the sum or diHer- 
ence of the refractions is to be taken according as the sum or 
difterence of the zenith distances wiis used. I'he case that 
j’e(|uires their difiereiice is easily known in following up tlie 
altitudes, since the greater altitude will then seem to go above 
the top before their sum could be so small as the distance. 

Next, to find tlie effect of parallax: Observe where the ho¬ 
rizontal line on which the effect of the moon’s rel'ractlon was 
ibund cuts the circle A D: 1‘rom this point truce down an 
oblique line till it cut the parallel of the moon’s altitude, and 
tlie segment of this parallel reckoned from C D, is the prmci- 
pal effect of parallax in tennsf^ff a liorizontjd parallax of 60'. 
For the tangent of segment of distance adjacent to the moon, 
is equal the cotangent of the moon’s altituile multiiilied by co¬ 
sine of angle at the moon; and the (juantity we have obtained 
is obviously equal to tangent of the above segment multiplied 
by sine moon’s altitude; tiiat is, to cosine of angle at the 
moon multiplied by cosine of her altitude. The above effect 
is easily reduced to suit any horizontal parallax by the ccan- 
mon rule of practice, as was directed in the other method; and 
the final effect of parallax may be allowed lor, when it is 
deemed necessary, by half correcting the altitudes and distance, 
and then repeating the operation to find the true effect of [)a- 
rallax; though this cannot be done quite so conveniently here 
as in tlie other method. The correction for parallax is addi¬ 
tive, when the difference of the refractions is used and the 
moon at the same time the higher body. In all other cases it 
is subti'aclive. 

It may be observed, that in place of a square, ABDC 
might liave been an oblong, mul A D the ijuadrant of an ellipse. 
Nor is it absolutely necessary that the vertical lines should ha 
lines of sines, or I kjii of their jiowers; they might, on the 
contrary, be dividwnn any })ro}K>rtion tbat may be thought 
to suit belter; but tlteii the lines diverging from C could not 
always be straiglit lines, neitlier could A D be a circular el¬ 
lipse. If, however, the rectilineal part of such a diugrum as 
tluit already described were first constructed, it would be eas^ 
from it to draw anoUier in which the vertical lines were di¬ 
vided in any other proportion. I'oi’ having joined the like 
}X>ints of a difierent division in nnotlier set of vertical lines, 
transfer the divisions of the horizontal lines in the former figintu 
to the corresponding equal lines in the new figuix;, and throug^i 
these points ilruw curve lines vliieh, in theory at iMst, will 

answtr 
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answer the same purpose the straight lines radiating from 
C do in the other figifre. The curve for refraction will be_ 
alike easily constructed in either figure; and the curve for pa¬ 
rallax may always be laid down by help of a line of sines. In 
the same way it is easy to see how the vertical lines in the se¬ 
cond tliagram of the method desenbed in the j receding part of 
tills papei'j admit of being divided in any proportion ; as also 
how a portion of the triangle A BC in that figure might be ex¬ 
panded or contracted without using square roots of the sines. 

1 am, gentlemen, 

Your most obedient servant, 

Henry Meikle. 

P.S.—It has frecjuently been remarked, that tlie accuracy 
of altitudes taken near the horizon is not to be trusted on ac- 
coimt of tlie uncertainty of the refraction; and a similar ob¬ 
jection tliough on a dillerent ground has been raised against 
altitudes taken near the zenith. Tlie.se remarks I do not 
mean to controvert; but it is no le.ss true, that there are some 
cases of frequent occurrence, in which such altitudes although 
nncertain in themselves produce little or no uncertaiufy in 
clearing tlie lunar distance. When the diiitance is in a ver¬ 
tical circle, any error or uncertainty in altitude is apt to oc- 
casiem a like error in distance. As the ilistance how'ever 
deviates from the vertical ^lositlon, the eilect of an error in 
altitude will generally diminish; and when both altitudes are 
small and nearly equal, it would require a great error in alti¬ 
tude to afreet the distance materially. Iik|uul altitudes of any 
im^nhude may thus be used^ widiout much danger of error. 

,it might easily be shown that, when both objects are in 
the Jhinizon, the eflect either of unceitainty in refraction, or of 
r^rac^n itself, is not sensible on the distance: hence tlic ob¬ 
served horizontal dis*tance if near to 90" may be safely used us 
the true; because the effect of parallax tlien vimishes likewise; 
and since the effect of parallax on thi^||prizontal distance, 
vrhei» that differs frcmi a (piadrant, may readily had from 
the 13th of the Requisite lables, every opportunity should be 
embraced, of measuring the lunoi’ distance w'hen both objects 
are in the horizon. 

Tlie foregoing graplncal methods are scarcely suited to very 
small afeuides ; but still tliey may approximate to the truth 
when the altitudes arc small and nearly equal, if tlie effect of 
refraction w'hich they give be divided by the number of de- 
gree^f. conlairiod iri both nllitiides: then the quotient being 
subtracted I’roni the above eflect will leave the true effect or 
refraction pretty nearly. 


In 
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Ill Inking ail altitude very near the Kenitli lor clearing the 
distance, it is siiflicieiit if we cah only be sure of its being 
within two degrees of the zeiiitli, provided the lower altitude 
and tlie distance (not less than 20®) be properly obsei'ved; 
for if to the lower altitude we add the distance, the sum or its 
supplement may for ordinary purposes be used instead of the 
real apparent altitude of the liigher boily; and tlie reduction 
of the distance in such cases, will be the sum or dillerence of 
the corrections in altitude. But I do not mean to say tliat 
this obviates the effects of the spheroidal figure of the eartli; 
nor have I endeavoured to dctemiine how lar the effects of 
small uncertainties in altitude might be obviated; at present 
I only meant to bring some cases which appeared to be neg¬ 
lected into more general notice. 


LIII. On some Tables rf Aberration and. Nutation. By 

Francis Baily, Esq. I'.JLS. 

To the Editors of the Philosophical Magazine and Jonniah 

Gentlkmkn,—Having been engaged, a sliort time since, 
with my friend Mr. Benjamin Gompertz, in investigating the 
principles of Aberration and Nu/atum, with a view to the for¬ 
mation of more correct tables on the subject, it occurred to us 
that an imjirovcment might be made in the arrangement of die 
arguments of the usual tables for finding these quantities. 

If we denote the obliquity of the ecliptic, the right ascoision 
and declination of the star, the true longitude of the sun, the 
true longitude of the moon, and the mean longitude of the 
moon’s node, by o), iR, D, 0, ]) and 3 respectively, we siiall 
have the following correct anti general ftirnmlae for deteiiQining 
tlie above-mentioned quantities. 


Rijiht Ascension. 


1. —20'^,2550 (cSf%. cos di. cos O + sin sin O) sec D 

r - 1",2255 sin 20 

\ — (o",579y cosdl. cos20 + 0''',5319 sin-R. sin20) tanD 
^ r —15%3958 sin 8 

\ — (8", 9771 cos JR. cos 8 4'6'’'j6S21 siudl. sin Q ) tanD 


4. + 0",0877 cos -R. cos 2 s • tan D 

- r — 0^1846 sin2 D 

1"" (0",0874 cosR. cos 2 ]) +*0801 siiid^. sin 2 3))tanD. 


Declina- 
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Declination. 

I J + 20'"',2550 (cos to. sin iR. cos 0 — cos jR. sin 0 ) sin D 
* ( —20",2550 sin to. cos ©. cos D 

2. + 0",5799 sin -.R. cos 20—0%5319 cos iR. sin 2 0 

3. + 8%9771 sin M. cos Q —6",6821 cos M. sin 8 

4. — 0%0877 sin J.I. cos 2 S 

5. + 0%0874 sin M. cos 2 ]) —0%0801 cos .R. sin 2 I>. 

In each of those scries, No. 1 tlenotes the aberration, No. 2 
the solar nutation, ami No. 3 the lunar nutation; No. 1 and 5 
are generally ornittetl as b@ing too small to affect the results. 
TIu; coefficient of the aberration is that given by M. Dclambrc; 
and the coefficients of the nutation are those which have been 
deduced by M. landenau. 

There are various modes of aiTiinging these formula;, for 
the convenience oi‘ computation: and Ihiron Zach has shown 
(in his NouvclU's Tables d'Aberration ct de Nulalion) that they 
may all be reduced to the following general expressions: 

M. .sm(0 + N) 

M'. sin (20 + N') 

M". sin ( S + N") 

8lc. &;c. 

wliere N, N', N'', &c. denote constant angles, and M, M', M% 
&c. the maxima of the quantities employed in the computation: 
and 1 believe it is in this way that most of the tables, now in use, 
have been computed. As tar as the aberration only is con¬ 
cerned, this expression might answer every useful purpose, and 
be nearly as convenient as any other. But w-hen the (juantities 
depending on the nutation are involved, they become so nume¬ 
rous and complex, that the finding of the value of M. and N. is 
exceedingly troublesome: ami, indeetl, when these values tliem- 
selves are given in tables, the conqiutation, for any particular 
case that may arise, requires to l>e conducted with some care 
and address. ^ 

Tables of aberration and lunar nutation, for several of the 
principal stars, arc to be met w'ith in many astronomical works: 
but I am not aware that any tables liave 3 ’et l)een formed ll)r 
the solar nutation. Nevertheless the solar nutation is capable 
of being combined widi the lunar nutation, and of forming one 
general expression therewith: and it w'as in this manner that 
Mr. Gompertz and myself proposed to treat it. For it is evi¬ 
dent tJiat, in the case of right ascensions^ the quantities 2, 3, 4, 
and 5 above mentioned, may be denoted by the following ge¬ 
neral expression: viz. 


-( 15",3958 
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-(15",3958 sill S3 +1",2255 sin 20+0", 184G sin 2 ]& ) x 
(1 -f-tan 00 . sill ili. tan D) 

-(8",9771 coS^J +‘-57&9 cos20 + *0871‘ cos2l)--0877cos4 62) 
X (cos JR., tan D). 

And that, in the case of declinations, we have only to change 
the riglit hand factors for (tan co. cos ^'R) and (—sin Ji) respec¬ 
tively. 

Whilst this subject was under our consideration, (and after 
1 had entered on the computation ol'lhe tables, as a specimen 
of the plan,) the fourth number of^,^. Schuniaclier’s Astrono- 
mische Nachrichteti appeared : in which M. Bessel has pursued 
nearly the same course of investigation as that to which I liave 
just alluded : with this additional improvement, however, that 
the correction for the precession of Ike equinoxes is iiiiroduced 
without causing any additional trouble U> the computer. And 
my object, in now making this communication, is to call die 
attention of the public to this new plan, which possessc.s many 
advantages over those which have hitherto been in general 
use: and which, by the further labours of M. Bessel (to which 
I shall presently allude) are rendered of very extensive appli¬ 
cation. ]SI. Bessel’s corrections are as follow : ’ 

liighi Ascen>iiou. 

4(16",()175 + ii0",0l3G tan 1). sin ill)/ 

— (I5",3958-f G"jG82] tan D. sin /K) sin S3 

— ( r',2255H- 0",5319 tan 13. sin Jl) sin 2 0 
-( 8",‘)771 cos S f) tan 1). cos Jl 

— ( 0",5799 cos 20) tan D. cos Jl 
—(1S",5837 cos 0) cos Jl. sec 13 
—(20",2550 sill O) sin -U. sec D. 

X)cdi nation ; 

+ 20",0«^3C cos A\. t 
— G'',G821 siw e . cos ill 

— 0",5319 siai#©. cos i'R 
-f- 8",9771 cos £3 f. sin iH 
+ 0",5799 cos 20. sin Ji 

— (18",5837 cos 0) x(lau w. cos D— siu iR. sin D). 

— (20"52550 sin 0) cos ill. sin D. 

The first line in each of these expressions denotes the pre¬ 
cession of the equinoxes, where t is equal to llie tinuj idapsed 

♦ Some of the co-cflicicnts here given difler, in .a stnaH degree, frolii 
those given by M. Bessel; there being evidently an en'orm ins oompnta- 
tion»; as 1 have more particularly remarked in my “ ^stroiioiiugal.Table»» 
&c. for 1822.” 

f M. Bessel has here introduced the quantity (‘08768 cos 1 

have rejected it from this view of the subjeet, a-, too small to be of any im¬ 
portance. 
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from the commencement of the year, expressed in the decimal 
part of die year. 

In order to render these expressions more convenient for 
computation, let us pursue M. Bessel’s plan, and make 


6,GS21 
20i0436 
0,5319 
20,0436 

whence we shall have 


= 0,3334 
= 0,0265 


46*0175 X0*3334 = 15*3412= 15*3958-*0546 
46*0175 X 0*0265 *2212= 1*2255—*0043 


and by proper substitution the preceding expressions may be 
reduced to the following ones: 


Right Ascension, 

+ (if —*3334 sin SI —’0265 sin 2 O) X 
(46,0175 + 20,0436 tan D. sin -dl) 

—( 8,9771 cos Q +*5799 cos 20) tan D. cos yll 

— 18,5837 cos O. cos /R. sec D 
—20,2550 sin Q. sin iR. sec D 

— *0546 sin ^ — *0043 sin 2©. 


Declinalion, 

+(*3334 sin ft-*0265 sin 2©) 20,0436 cos M 
+( 8,9771 cos ft+*5799 cos 2©) sin iR 
— 18,5837 cos © (tan w. cos D— sin .iR. sin D) 

—20,2550 sin ©. cos -dl. sin D. 

It is evident that the two quantities, in the last line of the ex¬ 
pression for die right ascension, arc too minute to alfect the 
result in aiw sensible manner, and may therefore be safely 
omitted. Whence, if we make 

A = + ^ — *3334 sin ft-*0265 sin 2© 

B = -8,9771 cos ft—*5799 cos 2© 

C =-18*5837 cos © 

D = —20*2550 sin © 

« = + 46*0175 + 20*0436 tan D. sin M 
5 = + tan D. cos JR 
c = + cos iR. sec D 
= + sin jR. sec D 
fl' = + 20*0436 cos JR 
y = - sin Al 

c = -H tan as. cos D—sin iR. sin D 
• d' as + cos JR, sin D 
w'e shall have the total correction for 
Rt. As. = Aa -4- BA + Cc + Dr/ 

Dec. = Aa + BA' + Cc' + Dr/'. 


It 
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It is evident that the quantities denoted by a, h, c, d and 
a\ U, c*, if are constant for each star; and that the quantities 
C and D are common to cvci'y star : whence, tables of these 
values, once computed, will last for many years without re¬ 
quiring any corr«:tion. 

It is in this manner that M. Bessel has arranged the tables 
which lie has recently published in M. Schumacher’s Asirono-^ 
mische HiUfstafeln for J 822 *. The values of C and D are 
computed for eveiy day in the year: and the values of a, b, c, d 
mid of a\ b\ c, d' are computed lor upwards of Jive hundred of 
the principal stars; the whole of which are contained in about 
li>rty octavo pages. A and B Wbst be computed for each 
year; and M. Bessel has given the values for eveiy tenth day 
in the years 1819-1822. Tlie whole of the tables are calcu¬ 
lated by MM. Rosenberg and Wcherke, two distinguished pu¬ 
pils at the observatory at Kiinigsberg. 

A very slight examination of this inethod will show the great 
ailvantage which il possesses over that of Baron Zach, for oc¬ 
casional reference. By tlic latter, we have to make a separate 
computation for the precession; then we have to form tliree 
ilistinct arguments for the sines; the logarithms of which ai*e 
to be sought; and after Jiaving proceeded thus far (not for¬ 
getting that dierc are no tables for determining tlie argument 
for the solar nutation) wc have just as much to do as is re- 
(piirctl by the whole of M. Bessel’s method: viz, to take the 
suuis of four logarithms and find their natural numbers. But 
there is this additional advantage and convenience in M. Bes¬ 
sel’s mode,—that all tlie logarithms are found at two openings 
of the book; and any particular case may thus be readily solved 
with the help only of a small table of logarithms. Whereas, 
by Baron Zach’s mode (and indeed by every other mode witli 
which 1 am acquainted) a reference must be made to ntanyi^ 
works before a correct solution can be obtained. 

I have stated that tlie values of A and B must be computed 
for each separate year: but the labour of such computation 
may be abridged in the following manner. Make 
a = -'0265 sin 2© 
jS - —'5799 cos 20 
then we shall have 

A = a —0’3334 sin ft 
B = ^ -8*9771 cos ft 

But a and |3 are the same for each successive year, .and thcre- 

* This work runy be j)roi’nrL'(l of Messrs. Trcuttel and Wartz, Soho- 
squarc. It would he rendered of more general use in this country, if an 
English jux’fiii’c were [>rcfixc;d. 

N n 2 ff're 
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fore tile computaiioiisy wlicn once made lor any particular 
days in one year, may be considered as constant quantities for 
the same days in any succeeding year. Whence, tlie only 
variable parts of these expressions will be tliose which depend 
on the sine and cosine of w'hich will vary little during the 
space of a hundred days. So that it will only be necessary to 
computeyo«r values of each for any given year; ami to deduce 
the values for the intermediate days, by interpolation. Sup¬ 
plementary tables of this kind w'ould have formed a valuable 
addition to those which M. Bessel has given. It would also 
have been a consid^able i|gWovcinent, it the values oi'a,b,Cjd, 
had been divided by 15 sovP to iiave given the corrections iti 
iime, instead of in arc. 

^ With respect to the few stars which are observed at Green¬ 
wich, and W’hich are called (xar* Gireen'wkh stars, M. Bes¬ 

sel has formed other tables, more convenient for iinding their 
daily corrections. The constant use wdiich is made ot those 
stars, in an observatory, rc(]uires lliat their corrections should 
be given for every day in tl>e year. But it would be an end¬ 
less task to give siwh corrections for tijo whole of the 500 stars 
which I have alluded to in this letter. It was desirable ihcre- 
ibre that a convenient mode should be given lor deducing those 
values, as occasion might reejuire. Such a mode is now pre¬ 
sented by M. Bessel; and the astronomical world is much in¬ 
debted to him, and his distinguished pu])iis at the observatory, 
for thb proof of their zeal and public spirit. It is gratifying 
to see the patronage and protection which are ailin'ded to young 
men of science on tlie continent, and to view the rising talents 
ol those who are ambitious to pursue the stej)s of their illustri¬ 
ous pmlecessors.. Every attempt is encouraged which tends 
to relieve tlie practical astronomer: and France, Italy, Por- 
«4ngal, Germany, Russia, Denmark and Prussia have each in 
their turn set a laudable example, to this country, of the good 
effects of this fostering spirit; wJiicli, however, w seem very 
loth to pursue. 

I am, gentlemen, 

Your obedient servant, 

Graj’s Inn, Oct. 18, 1822. FliANCiS Baily. 

P'S.’—On referring to M. SchnmacheFs Astron. Hillfs. for 
1820, it appears that M. Bessel’s nuxle is similar to that which 
has been proposed by M. Gauss. But, no cxjilunation is there 
given of the steps of the process. 


EIV. D.s 
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LI V. 7).\f Second Rejdi^ to C. on Mr. Herai'ath's Theory. 

To the Editors of the Philosophical Magazine and Journal, 

Gentlemen, — M Y last clearly established, against Mr. Piiil- 
lips’s correspoiuleiit C., some very inexcusable misrepresenta- 
tion.s of Mr. Herapath. Instead of answering these charges can¬ 
didly, he has endeavoured to divert the attrition of his readers 
to tlie twisting and torturing of some of my expressions for 
the mere purpose of trying to retaliate. After he has thus con¬ 
sumed three or four months, and||fe carefully compared tlie 
whole of my quotations, examincdWie })osition of every word, 
and calculated the propriety of every comma; he has: at length, 
amidst his amplified exaggeration, been obliged to acknow¬ 
ledge, ill one of his powerful in dances, that “ as the Imie and 
emphasis of the sentences are changeil, rather than the sense, it 
is 7iot of material conseijuence ! ” 

C., Annals forDecornber, p. i23, says, “ How Mr. H. proves 
‘ that the intensity of the stroke is the i'orce with which eadi 
of the balls is acted on in a direction opposite to that in which 
it came at the time of the conUict,’ I am at a loss to discover.” 
“ The intensity <*f theis ‘ecjual to the sum of the mo¬ 
menta’ ‘ with which both halls come in contact.’ ” |n quoting 
the substance of the last of these sentences, Annals for IVIay, 
p. 3.58, “ I observed,” C. says, “ that the intensity of the stroke 
between two bodies moving towards ojijiosite parts is equal to 
the sum of their momenta* ” Surely nothing can lie plainer or 
fairer than this ((notation, particularly v\ hen all I have said in 
die same paragraph and (ireceding page be considered; yet 
C. in his rejily, Annals for September, p(). 207 and 208, flies 
out into a violent philippic, mid declares, because 1 had not 
written “ equal balls ” and “ equal momenta f that my ^ota- 
tiou “ is absolutely false,** and a “ 'toilful misstatement”*^ WTien 
T first read these iearful words, I was surprised at the charge; 
but w'hen I came to examine the real groundless foundation of 
them, 

" Obstupui, stetci'untque com®, et vox faucibus hjcsit.” 

Tor it is not the least curious (lart of this afiair, that in the 
whole paragra()h, upwards of a page and a (juaiter, which 
contains C.’s much-injured sentence, he has not once used the 
term “ equal balls.** or “ cqurd momenta,*’ excejit in tw'o quota- 
tion.s from Mr. Herapath, botli a long way before th« sentence 
in question. So great a rea.son therefore has C. to complain, 
th.nt the misrepresentation, if there were any, would have been 
of Mr. 11. rather than of liimst'lf. However, if in this matter 
wc cannot perceive the justice ol complaint, we must at 
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least aduili'e liis ingenuity; for so cleverly has he drawn his 
case, that any one w'ho reads that alone would be apt to cry 
out with Demosthenes, “ Now indeed do I hear the voice of 
one that is injured.” 

Page 201 of C/s reply presents us with anotlier instance of 
this kind, much too pleasant to pass over in silence. “ Ex¬ 
periment,” says C. in his first attack, p. 4-19, “ has clearly 
shown that calorie^ or the immediate^ cause of heat, whatever 
it may be called, cannot be destroyed, liow’ever, under parti* 
evdar circumstanccSi it maybecome for a time impetceptiblcy it 
can again be dewlbpcd, be sliown to have continued its 

existence; if, therefore, mm and motion be identical, motion 
cannot be desti'oyed.” A plainer allusion than this to the dis¬ 
appearance and rcap]>cariince of heat in the changes of state, 
and a clearer objection to the theoryby motiem, from 
its assumed inabilitv to explain such pltfenoincna, could hardly 
be expected from tliis writer. As such no doubt it would have 
been allowed to pass, and have been ranked amongst C.’s un- 
answeridtle objections, had I not unhappily shown that C., 
before he publi-rhcd this, had seen the Number conUiining 
Mr. H.’s theory of the chriuges of state, his mathematical com¬ 
putations of the various de])cndcnt phojiiomena, &c., and con¬ 
sequently lhat C.’s (»bservatioiis ^'ere a gross attempt to mis- 
r^>reseft^ Einding how'c\ erthe case a little too clear againsthim, 
C; turns round in his reply, and by a hmg list of iirujuidiHed 
“I nev^dids” and “1 did noth” boldly denies both object and 
aliuskm; hvA unfi)rtunately in the close admits, he “ intended 
to show that the indestructibility of caloric,” in the changes of 
state of OOUrse, “ is a strong argument to prove it cannot be 
merely motioni* Asa finale to such a novelty of consistency, 
C. shuuld have added: “ Mallem inori quam niutare.” 

The liljeral use C. makes of the polite terms false,” “ ab¬ 
solutely false,” &c. 1 should have left unnoticed, had he not 
made such elevate<l expressions the agents fur depriving his 
owir diaracter of the imputation of a dishonest disputant to 
fix it on mine. 

That I have held up to ridicule absurdities legitimately 
drawn fi*om his notions, is true. This however is not my fault, 
but his. If a man be so weak as to meddle with subjects above 
his reach, and imprudent enough to publish his crudities, lie 
must expect to be laughed at. As to making “ false” quota¬ 
tions fijrlihe purpose of wilful misrepresentation, I have not 
done it, and tins C. well knows. Nor has he, with all the assist- 
aimfr^ol' invention, and the wide latitude wliich the numerous 
and in sonic instances nonsensical deviations of the printcil 
from the MS, reply have afibnlcd him, been able to make out 

one 
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one sucli a case. This, in the present state of C.’s writings, is 
till the notice I can take of his baseless accusation. 

Every person, who tokcs the pains to read C.*s last communi¬ 
cation, can easily" discover the “ honourable” means to which 
he has had recourse to shift from the charges of paljmble mis- 
rcjn’esentation which I have in my former re^y so clearly proved. 
Belbre I proceed “ to examine the reasoning” which he calls 
mathematical, I will extract from C.’s “ reply ” a few speci¬ 
mens out of a countless number of that sort of truth, which,” 
one would have thought, “ his hon^^blc feeling, intelligence, 
and integrity, would have alikffljjjpiained.” If they can do 
nothing else, they will serve to snw how impossible it is for 
a person of C.’s “ integrity” to depart from that kind of recti¬ 
tude to which he ha^l^en accustomed, lii the Annals for 
September, p. 198, ^^ving a quotation from my first reply 
makes me say, “ In more than one instance C. has not been 
over delicate in this respect,” The original has tlic phrase 
“IthinIfV immediately after “ has*' But this omission, which 
merely converts a matter of opinion into nn absolute assertion, 
is, I presume, iu C.’s system of no conse(jucnce, especially as it 
hapi^ns to be in the veiy page and paragraph, in which he is 
trying to call in question my “ moral deficiency ” for a mis¬ 
representation of which indeed his own imagination is the 
author. 1 pass over in the same pages liis “ honourabfo” sup¬ 
pression of the principal part of what I had (Annals, April, 
p, 292,) advanced to prove liis having “falsely” charged 
Mr. H. with attributing to hard bodies the pi'operties of elastic, 
and his insinuating that what he has quoted is all foat I had 
advanced; his curious quotations from Newton and Hutton 
to support a consequence of a property, instead of the property 
itself; his creditable quibble on the word almost i nis very 
justifiable statement that “ admits that Mr. H. advisedly 
used the one word instead of tlie otherhis edif^ang attempt 
to get rid of his discovery of having proved trutli error; to¬ 
gether with many things of the same stamp in the first few 
pages only of his reply, — not because I tliink they would 
be unimportant or not discreditable to a person who values 
his reputation, but because they appear in fact, in C.’s reply, 
like the glimmering of nebuhe stars amidst an endless con¬ 
stellation of glowing violations of facts; I pass, I say, these 
things over, not for their real but their relative unimportance. 
I will now, however, adduce a few specimens, that will not 
want die aid of comment to illustrate their object and tlieir 
origin. They will besides set at rest the claims of C. to vera¬ 
city, to integrity,” and to “ honourable feelings.” “ But 
what has this to do,” says C., Aimals, September, p.211, “with 
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propositk>n, * that the'VEtOClTlSs of the moving bodies 
have no ehixt on the l^tfE^siTlES^thi* strokes ” I-ct us here 
obsert^wat the purt of tJie qlidtif^n in Italitrs is what C. has 
givefi^fa«^b#i^eit double imVerKnl conihias, and tiierefbre uiteiided 
I presume, transcript of oneof Mr.Herapatli’s 
». howevhr is, there is no such a thing 

sehse, or import f* and not merely in Mr. H.’s pro- 
^%iit not evep, in any part of his printed writings lliat 
iiye. H&. first Prop., which seems to be the only 
to 'this stdij^Mj^says: “ If ttvo bodies ahsohitelj/ 
kelrdiii^l^e dti one (moSKjK^e durJtwx or smartkkss of 
the stroke h independent ojtm velocity of contact'^ Tliis is ail 
tliat he says of this subject in his praj^ptions ” and in a Cor. 
to the first Prop, he says: “ Hence jy ^g ntlicr, that in per¬ 
fectly hard bodies the intensity of tlieHl^Pil.se depends on the 
violence or momentum of ciontact, and is independent of the 
velocity c|>f;C:ontact, except inasmuch as it is augmented or di- 
mhiisl^4,1by that velocitpi* Here, thereli)rc, C. not merely 
gives to Mr. H. words which he never used, and a “proposi¬ 
tion” wld<^ he never wrote, bnit actually a meaning totally 
different from any thing he cAcr published; and this for the 
mere purpose of creating a grcmndless opposition between 
Dr. Prof. Playliiir, and^Mi*. Herapath. If C. can 

edge out'bfthis without a frank avciwal of “ w'ilful inisrcpre- 
sentatk^f him; I shall be hap])y to see his munanivreN. 

So home docs C. appear in misrej^resentations, and 

so eaii^^^^^’^itpidly do they flow from him, that, even after 
he in the above glaring specimen, which one 

might hJ^^'mdt%ht would hist him through a lew pages at 
lei^^hoixnild nOT finish the sul l)se(}iieiit pai*agra})h in the same 
pa^W^ihoot presenting us witli another. As this is however 
one of.^.^s* ordinary aoerrutioiiN from truth, I will leave it 
withoitt farther conmient. In the very next page C. in¬ 
forms '** D. says that the velocity of B after the stroke^ is =5 

Turning to p. 362, Annals fiir May, from which C. 

pretendshave eirtracted this idea, I find I said: “tlie mo- 
tioftt it” j[tnat is, the momentum B) “ acquires by the stroke = 

A ^ former case of misrepresentation C. put m 

Mr.^H.*s ipouUi “ intensity of the stroke ” for duration of the 
stroke,”'li|^ is, inoLptcc fox time ; and he luis now thought 

to nfijstake fin* me for moment urn; and tlris lU: a 

tinah wlieithe^ti^ng to demonstrate a paradox I had pro¬ 
pose. Of coiij^ his demonstration must be very complete 
and very unique.?'^ 


One 
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One more example shall be all of this land wiili which 
1 will trotible your readers. At p. 406 of his first pap^ 
Mr. Herapali), among a variety of other numtoical oompari- 
sous of his theenry widi experimental facts» mentions the re¬ 
sults of some calculations on the mixtures of mercuiy at gimt 
temperatures and in given pro]K>rdoiis. In all that he has here 
said of the subject, he has not somtich as hinted at his me- 
tliod of deducing the principles on which he fpunds his cal¬ 
culations from his theory; us any on^ jHrho cho<KKS to tfdce 
the trouble of turning to the pl^ *nay contince himselil 
Mr. H. has indeed rested satis^HHIr tliis place with jiving a 
simple statement of the results ofiP^alculations, without once 
adverting to his mode of thcort tical deduction; but In the third 
Prop., and its scholi^:\of his second pa})cr, he has entered 
into both iheoiy andffl|^ulatioi(s at length. Now it is a cir¬ 
cumstance worthy oiwOservation, a fact highly illustmtive of 
eVs **honour” and <*intcgritv>” that he has omitted even to 
allude to the theory in Mr. if.’s second paper; and has quoted 
from the first the simple results, the mere calculations of the 
case in question, as a sjx?cimen of tlie “ njode of reasoning,” 
w'hich he calls reasoning in a circle,” that Mr. Hera^tli 
pursues, for the purpose, 1 sup])oso he means* of misleading 
his readers. 

To amplify these examples of C.'s regard to tfotli, wliich 
1 have selected from a multitude of the same kind, is im¬ 
possible. However, ns there may be those who would hardly 
admit there can be a person that could in the &oe of facts, 
with unblushing confidence, and amidst the most ^mlpable 
evidence to the contrary, wilfully be guiltv of sudh misre¬ 
presentations as I have adduced, they may m t^hai^ be in¬ 
clined to attribute tliem to a confused intellect. ‘Iney may 
imagine, and account for these things by supposing^ that 
C. cannot clearly discriminate between opinion and assertion, 
between one expression and anotlicr, between time and a blow, 
lietween momentum and velocity, or between narration and 
argument; and such ideas they may confirm by showing that 
C. confounds effects with causes cidls his own simple statemenls 
reasoning, and tells us, as lus own discovery I suppose, that 
Newton gives his sentiments of heat and gravity in a manner 
whidt ** affords no pretence to consider tliem his opinions 1!” 
To such charitable proofs of a cloudy mind, of course X can 
say"nothing; and 1 must, 1 presume, therefore allow, i^at 
what in ano^er would be considered the effects iutendcxi, 
the want of “ honour” and “ integrity,” must in C. be tbe ffa* 
tural consequences of an unnatural intellect. » 

We have now said enough to give a tolerable idea of die 
Vol. 60. No. 29 K Orf. 1822. Oo confidence 
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co^lRdence t6 whidk C/s quotations and observations are en¬ 
titled’; and perhaps enough toenable the reader to ibrm a pretty 
gcktd notion cd' tlie laudiwle eourse C. has taken, as well as of 
the value of those unusual associations of words, or if C will 
have it so of ideas, which he would dignity with the name 
of mathematical arguments. That he mi^it not however have 
to complain of unei{aal att^tion to diderent pints of his pei*- 
ibnnaiM^^ I will just lake the trouble to show that his rcasoti- 
ing is an elegant counterpart of his cliurges and <]uotatioiis, 

C. attempted to raise an^b jection, in his first j|>aper, against 
Mr. Herapath’s theory <fi||||w on the supposition that tlie ve¬ 
locity of ine particles wM^ies of ecjual temperature being 
‘“'in an inverse proportion” to their masses, the less particles 
may overtake and strike the larger, w]|ij|st the larger can never 
overtake tlie smaller. To answer tl]^||pjphich is evidently as¬ 
suming tliat the motions of collisidh are the mean motions 
(diou^ C. has the mtxlesty ” to say, in his reply, that no 
such an idea of mean motion can be founded on his), 1 ex¬ 
amined the case when the })ariicles are supposed to be divosteil 
of that corpuscular attraction which would affect the uni¬ 
formity of their motion. W^ith this supposition, w'hich, ns 1 
said, corresponds to the “ mean circumstauces of the case,” 1 
clearly dcuionstrated the futility itf C.’s objection. After this 
I briefly tdksideretl the in-egumrity occasioned in the motions 
of the particles by their mutual attractions; and hence sliowed 
that the larger particles may sometimes overtake and strike 
tlie less, which consequently tlisproved C.’s superficial asser¬ 
tion to the contraiy. C.’s refutation of my arguments to this 
eifect, consists in avoiding their force, ami making a round 
declaration, that siqiposiiig the particles to have no attraction 
“ is directly contrary to llie otlier supposition timt the psuti- 
cles” would “ have lunited jjaths,” did tliey attract one another; 
and tliat without attraction “ the particles would altogetlier 
fly off and be dissipated.” These discoveries of the difference 
between attraction and no attraction, must, the reader will 
perceive, considering their connexion w'ith heat mid collision, 
have great weight a^inst what 1 had said; and the difficulties 
under, which they w'cre made, their novelty, and their import¬ 
ant^ would Hilly entitle C. to say, 

** Dicaiu insijpie, recens, adhuc 

, Indictuni ore riio.” 

This the substance of C.’s reply to my exposuine of 

1^ absurd (ejections to the theory of heat embraced by New- 
fedn, I think 'il'^nnecessalry to dwell upon them any longer; 
atid 1 shall therefore proceed to consider Ins notions of col¬ 
lision. “ Hi” 
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“ If,” says C. (Annals for September, page 210), “a hard 
moving body A strike a hard, quiescent b^y B in the linea 
of their centres of gravity, the quiescent bodp. yields to the 
stroke; and this it must do, lessening A’^ motion and increasing 
its own, until it shall have acquired a velocity equal to that 
A.” Taking tliis palptibly absurd proposition f(M*, granted, 
which C. proves by saying it is “ too seif^vident to require 
further illustration,” it manifestly follows, that some time, how¬ 
ever short it may be, is required for the accomplishment of 
tliese yields to the stroke,^* “ until it shM hax)€ acquired^^ &c. 
During this time, therefore, as tbe bodies C. tells us 

receives its change “ of course ni^^aong its parts, but alto¬ 
gether,” the two bodies have dIflereiU velocities, tliough bodi 
are coiitinually in conta^ and moving tme before the other; 
and the velocities arf||pfrcrentjy affected, tlie one being an 
increasing,” and the mher a decreasing velocity. Siu^ly C. 
must have something more than common confidence in his skill 
to j)rescribe such a tlose ol‘ absurdity as this for the credulity 
of Uie world ! Yettliis dose,—absurdity, proposition, or w’hat- 
ever it may be called,—demonstrated so aj)})n)priately and pro- 
1‘oiuidly by the luminous assertion that it is “ too self-evident 
to require furtlier illustration,” is the' base of C.’s fabric of col¬ 
lision,—tlie efibrt of iiitellect 4 )ii which he prides himself over, 
and <>vcr,—the magic sjicll which is to destroy, not mi^ly what 
Mr. ller.ipatli and D. have written, but what Wallis, Wi’^a, 
I luygens, and Newton, have written!! Really, should another 
edition of the Annals be published, I would reconimeiul C. to 
preface his paper witli the following motlest efiusioii of Horace: 

" Nil parvum, aut hiiniili inoilo. 

Nil inortiilc loquar.—” 

Besides the absurd conclusion, that of two perfectly hard 
bodies in contact the leading one moves slower lluui the lollow- 
iiig, which so obviously and iinnicdiately flows from C.’s strange 
jjfopositioii and still more strange dejnonstration, it would be 
very easy to exhibit other instances, under different views, 
equally as absurd and as obvious. For example: we might 
show, if C.’s ju’oposition be cori-ect, that during the stroke the 
aggregate momentum of the tw'o bodies, supposed to be in 
contact and movijig witli a common velociU', is absolutely less 
than the aggregate inoineiitum before or after the stroke; be¬ 
cause befime the stroke is completed the body B, by C.’s pro¬ 
position, “ is ” contimuilly “ increasing its own motion/* Here, 
then, this monstrous conclusion follows, namely, that the ag-. 
gregate motion of the balls botli diminishes and increases of 
itself during the stroke, fsiich is the legitimate cousequemjt’- 
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of a proposition, which to (X appears ** too self^vident to rc> 
qnire further illustration” than a enunciation. 

C. perhaps will tell us he has distinctly said tliat this ef- 
feet,” that IS tlie yielding “ to the stroke,” “ lessening ” and 

increasing ” of motion in hard bodies, is produced instan¬ 
taneously.” Two sentences after the propositional sentence I 
have quoted, he has indeed used the word “ instantaneously;” 
but if he means by this word any thing bwond a very short 
^ace of time, he directly ccuitradicts himself both in word and 
sense. What, for instance can be understood by saying, that 

B. yields to the strokeyl||d diis it must do by lessening A.’s 
jnodon and imreasingiy^K^ until it sliall have acquired,” &c. 
except that the stroke requires in its communication the lapse 
of time, though that time may indeed be very short? But, 
however short tliat time may be, it ^fects not the refutation 
I have given; since, by the authority of Newton and other 
philosophers in their investigation of the laws of refraction and 
reflection of li^ht, &c. any portion whatever of time in which 
an effect is, ns C. here supposes, continuously produced, may be 
mentally divided into as many parts as we please; each of 
whicb has its con*esponding motion or velocity. This is all 
I contend for, and all that is necessary to prove the absurdity 
of C.*s views. I should not indeed have touched on this “ in- 
stantaneotllMy,” had it not been to prevent C. from taking re¬ 
fuge behind a word whose existence Ijere, it would rather be 
a conqdimeiit to C. to sny, appears more the result of accident 
than design. 

llte cmculations into which C. has entered, page 210, arc, 
to sav tlie best pf them, mere childish amusements. A fine 
proof truly it must be of his views to give calculations of the 
collision of bodies; which, with sensible magnitudes, have no 
existence but in the imagination, and which consequently can¬ 
not be found to form ex^ieriments with:—he might as well have 
attempt^ to show the quadration of the circle by computing 
the longitude. 

On we principle whose absurdity I have just exhibited de¬ 
pends C.*s i^futation of most of my theorems, and tlie solution 
of a paradox 1 .had proposed in wc old theory. Elegant and 
conclusive of course we must expect his refutation and solution 
to he, from such a beginning; especially when wc take into ac¬ 
count^ from the specimens I have given, C.’s tactics and skill 
at in|sr,^>ref»enting and confounding. 

,JTo nanoiv the subject ofeontroversy on collision as much as 
pbSKiblef :Z willy witii C.’s |)ermission, pass over the rest of his 
observations on collision, and cooiftne myself to the one point in 
question; namely, the efiect of one peiibetly hard ball striking 

' * in 
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in the line (rf their centres of another perfectly hard 

ball at rest. By the theories Of Warns, Wr^, Hnygens, and 
Mr. Herapath, these balls will not continue together after the 
stroke, which I think is clearly demonstrated in Mr. H.*s 3 
Prop., Annals for April 1821, and in my Prop. C. Annnds for 
May 1822. The tlieory of collision now commonly received, 
however, which C. advocates, assumes that the balls will con¬ 
tinue together after the impulse. Of C.'s attempt to prove this, 
I have, I apprehend, fully demonstrated the ftdlnre. If he 
fancies he can disjirove what 1 ba'^ written, let him; but let 
him confine himself to direct araijj|bnts on this point; and it 
will then, I hope, soon be seen if cWm support his pretensions. 
Should he also conceive that he can pursue a better course to 
arrive at his goal than the one he has chosen in his reply, 1 will 
freely allow him to ab^don the latter and to adopt any other 
of fair intelligible argument tliat he pleases. 

Modern mathematicians imagine they prove the non-separa¬ 
tion of the balls after the stroke by merely telling us, that they 
cannot separate because they are unelastic. Now what has 
elasticity to do with absolute hardness ? Bodies, to be elastic, 
must in the first place be soft, that is, must have a property in 
direct opposition to perfect hardness. To tell us therefore that 
two hanl balls, striking one another, cannot separate because 
they are not elastic, is to say that they cannot separite because 
they have not a property, which can never be a concomitant of 
perfect hardness. This is neither mor6 nor less than giving 
exclusively to elasticity a consequence, and refusing a like ge¬ 
neral consequence to hardness on the mere plea that hardness 
is not elasticity. We should be fully as much justified in say¬ 
ing, that if a body move in any direction by attraction, the 
same or another body could not be made to move in the same 
direction by any other means, as for instance by repulsion or 
impulse, because neither is atlraction. Any person however 
who would gravely make tlie latter assertion, would run as 
much risk ot being laughed at as ^^^liston for calculating the 
day and hour that his ideal comet poured from its tail the wa¬ 
ters of tlie Deluge. 

What can be a more prominent proof of the absurdity of the 
old doctrine of collision than the consequence it furnishes in 
the case of two perfectly hard, equal, quiescent balls, being si¬ 
milarly stnick hy two perfectly hard balls having equal mo¬ 
menta ? Here all the balls ore supposed to be perfectly hard, 
the quiescent bodies perlectly equal, the momenta which occa¬ 
sion the intensities of the strokes perfectly equal, and the man¬ 
ner of communicating the strokes perfectly similar; and yet by 
the old theory the strokes iheiiisclves arc generally unequal. 
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If a ^eater violation of cconmon sense, and of tlie principles of 
collision tliemselves, can be adduced tban tids is, 1 should be 
happy to see it. 

A J?rop. of this kind I had introduced into my reply (Prop. 
A.), and had demonstrated it clearly and legitimately. C. has 
attempted to refute this Prop.—but how ? To invalidate tlie 
pnoof, C. thought it, of course, necessary to quote it. Now this 
proof consists of five connected dependent })eriods. C. in his 
quotation has omitted tlie first two, lopped off the connec¬ 
tive dependence of the tliird, left out a material part of the 
»fourth, tmd in toto supprc^kd the fifth !! After having done 
so much towards the reftitffloii, he quotes fri>m Mr. lierapalh, 
that all the strokes between perlcctiy hard bodies have 7io dtt- 
raiion and m*e tlience equally smart.” ' From this he infers, 
what is “ undoubtedly” true, that “ the strokes are equally 
smart 'with respect to dut'dtion tmdei' cvcrif momentum." But he 
goes on, “ and consequently it may. with just as much reason, 
be concluded, that the momenta of the moving builies have tio 
^ect on tlie intensities of the strokesthat is, because tlie V€~ 
UkUips have no eflect on tlie duration or time of llie strokes, the 
momenta^ he concludes without showing why, have no eflect on 
tlie intensities of the strokes. This is the result of C.’s pro¬ 
found refut^on. Certainly its evidence is so clear that tlie 
scientific cannot fail of receiving it with non-resisting ve¬ 
neration ; for it is well known the mass drawn into the velocity 
gives die momentum, and therefore by C.’s new system, I 
suppose, the mass drawn into Uic duration of the stroke, that 
is, into no lime, will give the intensity. 1 cannot say that this 
is precisely C.’s methcKl of generating functions; but as he has 
manifestly'discovered the same relation between the intensity of 
a stroke and momentum, as between velocity and no length of 
time, it is natural to conclude that he generates intensity from 
nothing in the same way as momentum from velocity. Whe¬ 
ther diis really be the case C. can tell us. I um however in¬ 
clined to think, that if he does not give us sometliing like a 
proof of his inference, the world will be apt to precipitate his 
pretensions a long way below the zero of mediocritj^ 

Having now giv^ of C.’s efforts to establish and refute, a spe¬ 
cimen of each, from which the success and value of Uie rest 
may be easily coimmted, I will briefly 4rivert to liLs treatment 
of die quotations I have made from Ne#ton, Playfair, Emer- 
soHy and ritttton. To do this I shall spend no time in com- 
mentbig. t. dial! at once come to fapts; out of which, in order 
to ^ further saving of time, I will select one, the perversion of 
which will sufficiently, and I think satisfactorily, show to what 
lengths B mail misy be caiTicd by invention uncontrolled by 

' intcgiltv ’* 
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“integrity” or “honourable feelings.” C. distinctly cliatges 
me with having intentionally perverted the meaning of the above 
writers, with having made a disingenuous use of their words, 
quoted passages in support of Mr. Herapath^s theory which have 
no relation to the subject, &c. The following Prop, which I 
have given, p. 360, Annals for May, and tlie quotation which 
I have introduced in the Cor. p. 361, for the expressed pur¬ 
pose of showing that tlie I^rop. is compatible with the notion 
introduced into the old theory of collision, will prove tlie truth 
of these charges, and of course C.’s claims to credit and conli- 
deuce. 

Prop. 15. Kmerson^s Tracts, p. 13. 

“If two perfoclly hard, “ If a body striking another 

equal, and (piiescent balls be gives it any motion, twice that 
similarly struck by artV two body striking the with the 
other pcriectly hard balls, tlie zttme A'elocity w'ill give it twice 
intensities of the impulses will the motion, and so the motion 
have a ratio equal to that of generated in the other will be 
tlie generating moment as the force of percussion.” 

“ Except in the absolute equality of reciprocal attraction in 
the planets,” I observed in my first reply, “ which Newton de- 
tluced merely from analogy, and ol’wliicli no pro^w'hatever 
can be furnislied, there is no one pfuenomemm iirwhich Mr. 
Herapatli does not perfectly agree with Newton.” C. says, 
this “ assertion possesses as little truth as modesty.” This I 
will certainly allow if C.’s asseitions aiv to be the standard of 
truth, and his conduct the criterion of modesty; but not if other 
people’s are. I’or instance: in recijirocal attraction betw'eeii 
(lillerent planets, who has proved, and Jiow, that a certain quan¬ 
tity of matter of one planet attracts with the same force that an 
equal quantity of matter of the other planet docs ? Certainly no 
one; nor can it from any data yet known be done. Newton, 
Laplace, Lagiaiigc, &c. liave analogically supposed it to be so; 
but have never proved it. This I will venture to assert C. will 
not get any scientific man of resj^iectable character to contra¬ 
dict. So lar is it from being proved tliat the different pliuiets 
attract in projmrlion to their respective quantities of matter, 
that some pretty plain facts can be advanced to show the con¬ 
trary. Euler, for cxmfiple, has experimentally demonstrated 
that glass acts upon light to refract it more powerfully at a higli 
temperature than at a low; and Newton has found that “ all 
iKxiies seem to have their rdiractivc powers proportional to their 
densities, or very nearly,” the tempei*ature being tlie same; that 
is, proportional to their ordinary attractions. Assuming tliere- 
forc that the relation betw'ceu refractive and attractive powers 

holds 
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«oy on^ body-ij iii>4l;)wt,1^ power 

is auj^eute4 or><Wiu«b^^,4AI^ ^.fti^enUHt or 

dinufiisheclt »w14qu is ,by o0;p]i^MK improbf^^ ’we yhqi^ say 
that as the further planets must be '•bo pcarer,,the 

«p.ti»ctious of the foitner ought to be less ^an tliose of the lat¬ 
ter.. *Jb| other wor<ls» the apparent densities of die planets* 
which are the measures ofdieir attractions* should dimnusli us 
we recede from the apn;— a circumstance which experience 


{MToves., ’ , f 

Again, the mean distances of comets trom the sun being 
muen greater than of, th^lanetS| we should apprehend their 
attractions ought to be nmch less; which is actually the case*. 
Laplace, Play&ir, and oUters, say their actions arc totally in¬ 
sensible. A comet in 14'54f eclipsed the iuihui, yet it produced 
no effects on the moon's or enrth’si^ motion. One in l47St came 


tions of the bodies to which It so closely a].n)roached. 

A difterfence has likewise been noticed by Mr. llerapatl). 
Annals lor June 1821, p. 411, between the observetl and La¬ 
place’s computed annual equation to the moon’s mean motion, 
which would sc'ein to show tliat tlie earth attracts tlic moon 
.more strongly when nearer the sun than when fiirtlier; as, for 
instance, stronger in December than in June. Magnetic, elec¬ 
tric, &c. attractions are also well known to be innuenced by 
the temperature. So that on all hands there is the greatest 
reason to believe dial “ the a^solufe equality of reciprocal at¬ 
traction in die ])lanets,” is not true, however coiifUently C. 
ijijOT pour out Ins unsupported assertions to the contrary. 

i f^llke quibbling comment on the meaning of tenns; and 
m^refpre I puss over C-’s observations on Mr. H.*s differing 


Huttop observes,) as appearance in iihysics discovered by 
ob j^gyaiion of die celesdsl bodies or by physical experiments.’* 
’l^ere^are, bowe/^r, somp^ that wouki |rom diis circumstance 
|e)i C-be has as muclk^ learn of t^^meaning of scientiffc 
, terms ,as of science ^'^befo^” a#ikehas observed of Mr. 

H.. ** Ik attain among scienuffcjiilii that rank to which he 


H., ** attain, amopg science)iMb that rank to which he 

seems tqj^irk” / it#'*’ 

', C^’s e^l^ation or .apcJdgy for his pushing case” is cu- 
riotfs indeed P® (motes wffiat he h^il written, whkh b a clear 
pVo|(>t P^ charging My. H. *^with confounding ^dssuTe with 
uppmseji” atid then‘he makes a kind of supidicutqry ^^^1 


C/s e: 

_ } •_ J 
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“ The toUi^ sA^slife,' <*of ®^ectiiik and ex^^osing a Vast mass 
of mis-statertient aiid?<ftisre|irtjsfentat{on, is laborious, fatiguing^ 
and disgusting.’*' ’"*1 assure him I find it so, and somethu^ 
more when couplfed, as in both his papers, witli one continue 
“mass” of triflitig,' false reasoning, and feirbr, 

“ It is by no means extraordinary,*^1C. tells us, “ that Mr. 
Hera]>ath should be able by his theory to explain many 

phaMioitiena”; “ it is to be expected that every theoiy should 
alK)rd an explanation of some clasjulpf e^eriments or t)bserva- 
tions.” In reply to this, I ask C. Is Mr. H.’s thcoiy by any 
means confined to a single class of observations ? Has he not 
extended it to the theories of gases, evaporation, and vapours 
tlie docti’iiics of capacity and latent beat; the phacnomena of 
at (ruction and cohesion; the changes of state, &c. ? Inwall or 
hy iHr the gi eaU'.r part of lliose subjects has not Mr. Ilerapath 
openly and mathematical]y demonstrated the laws and phaprto- 
menu ? Has he atteinptetl to shift from a single experiment to 
which cretiil can be aUaclicd ? or rather, has lie not decidedly 
confirmed iiis results by the experiments of our best }ihiloso- ’ 
phers; and solicited a further examination by others, ■which lie 
has candidly pointed out; and wdiose results from bis theory 
lie has unhesitatingly computed ? Do the dieorcms of any 
odier person agrt:e better, or CAen so correctly Avith cxjieri- 
ment ? In fine, has there been a theory proposed at any time 
AA'hich combines more (I might pm-luips Avitli jicrfect truth say 
so much) simjilicity and comprehensiveness Avith such minute 
jirecision and ex}>crimenta] fidelity ? If there has, C. can name 
it, and instance llie cases ol’ils equality, or. perhaps, superiority, 
Probablj’ C. has hinisell’a theory more elementary and more 
general to propose, Avhich may account for the virulence with 
which he luus attempted to ojipose Mr. IL Should this be the 
case, I shall be exceedingly glad[ to see it,: though I must con¬ 
fess, I think tlie probability of sucli a theory from such a wri¬ 
ter rests upon a rotking rather than a rocky foundation. 

If C. really think Mr. Hcrapath’s theory defective or incon¬ 
sistent with tacts, whjt not come imnjediatiely to a numerical 
refutation of it in sqr^of tliOse numerous instances w'hich Mr. 
H. liasadAmiced? ^yely til'cre arC cases enough mentioned 
to choose with acivantage, without constantly bleating ^>out ge¬ 
neral views and metaphysical difficulties, which cto perhaps 
never be brought to the tek of experiinent. Beshtes, Mr. H. 
has in his flieory of latent heat, the postscript to Kis second re¬ 
ply to X, and several other parts of his writings, calculated 
results which I should think it would not be so extremely diffi- 
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cult to try. Overturninij these instances would aflford G. tJie 
gratification—a gratification that would not be lightlj’ valued— 
ot* upsetting Mr. II. in his prophetic character.” WVAild 
not such a course also be much more “honourable,” much 
more scientific, anti much less liable to Uie charge of “ mean¬ 
ness” and turpitude, than indulging in general clamour, ca¬ 
lumny, and misrepresentation ? 

C. has, it must not be denied, stated one numerical objection, 
preparatory, I supjiose, to a general refutation. It is this, that 
Mr. Herapatli’s calculation of tlie composition of water differs 
from like calculations of sonic chemical writers. Mr. li. by his 
theory from the well known fact, that two in volume of hydrogen 
unite with one in volume of oxygen to form water, finds that 
two particles of oxygen unite with one oi‘hydrogen, 'lliis J e¬ 
suit he has, as far as it can be expected from the exjjci iments 
in their jiresent state, etnifirmed by the observed enpaeities of 
Crawibrd, Annals for Se])l. 1821, p. 211 ; and he has fm tiier 
shown, that it is possible by correct experiments of this kind to 
confirm or refute his views of tlic composition of water. ISome 
chemical writers, however, have concluded, from the jiroportion 
(two to one) of the component volumes, that two particles cif 
hydrogen unite wdth one of ox 3 ^gen j and others, I believe, ]iu\e 
thought that a particle of w'atei- consists of taie of each. If you 
ask these writers for a proof of either of these proportions, they 
can give vou none, nor any reason why it should be one with 
one, tw'o with one, or ton with one, in preference to any other 
proportion. Thej' tell us experiments jirovo that airs combine 
in simple multiples of vtjiume, and other bodies usually' in 
simple multiples of weight; from which tliey very jusll}’ con¬ 
clude that the elementary particles likewise Combine in certain 
definite numerical proportions; but what these jjroportions are, 
it is impossible they could tell us frc ni the mullijjles of weight 
or volume alone, unless the relative number of particles in equal 
weights or volumes was known, which they all confess they Iiave 
no data for determining. The precise })roportioii thereibre ol‘ 
one or of two particles of hydrogen to oneofox vgen, is purely 
hypothetical, without any foundation in experiment; and this 
C., if he has any knowledge of chemistry, ought to have known, 

C.’s subsequent paragraph, prodnciqg calcailations for rea¬ 
soning, I have already considered. It is almost as fine a sjtc- 
cimen of his “modesty” as of his knowledge. 

“ I have already^ proved,” quotli C., “ by extracts from his 
works, that on the laws of ccnlisioii Sir I. Newton’s opinious 
directly, IfoiA m words and meaning, contimlict Mr, Hera*- 
path’s.” Has C. then, it may be asked, disproved D.*s quota¬ 
tions from Newton’s Principia ? No.—Has he Shown these 

quotations 
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quotations to be forgeries? No.—Has he demonstrated that 
Newton never wrote such things either in “ words or mean- 

• Oil ^ 1 A « mm 

iii/Tf' Nn 


Newton has published as his own thoughts things which ^le 
does not believe ! ! ! This liiscovcry of C., so complimentary 
to the unclerstaiuliiigs of the rest of ihe world lor the last cen¬ 
tury, is a key to the whole. It r.iiqueslionably to C.’s ability 


“ l^xcgit inoiiniTicntum n'ro^cr«nnius, 
Ucgiiliquc situ [’’yraiiiiiUiiii altius; 

Quod lion iiiibtr edi x, non Anntlo iinpotcns 
Possit dinicrc, ant iiirmniLTubiliK 
Annuriini series, et fuqa tcmpomni.’* 


A* 


In fad, it indisputably proves tliat either Newton or C. knows 
not wluit he writes. 

Some pains have been artfully taken by C. to identify D. 
with Mr. llerapath. The reasons he has assigned would just 
as well suit C.; since from various parts of his comnmnicadon 
he appears fully as well acquainted as D. with “ the secret mo¬ 
tives of the expressions ami omissions,” or ratlier better. Now 
I never was dexterous myself at unravelling enigmas; but if 1 
were to argue from the inllammable disposition of Mr. H.’s op¬ 
ponent, I should say his name mfght be deduced from the Latin 
verb l/ro, to burn; jnobably it coincides witii the imperative 
mood second person singular, LW‘. Should this deduction be 
correct, tlm name very much resembles that of Dr. Ore, at 
Glasgow, ol controversial notoriety. Let it be observed I do 
not positively “ ascribe the jiapers” to Dr. I're; but should he 
not be the author, he may think it worth while pubiich* to 
disown them.” On the contrary, should my solution of the 
enigma be correct, he will perhaps, before he again wield his 
potent pen against Mr. H., favour the world with a lecture on 
lltc best method of calculating latent heat*. 

^ I could now, if I chose, enumerate some curious instai^ces of 
C.’s adroitness at forgetting his ow'ii proposed iinaginaiy ex¬ 
periments, groujidless and unnecessary assertions, &c.. which, 
when lie found the tables turned against him, he has prudeptly 
and silently, but not very gloriously, abandoned. 1 could like- 

* Sec Mr. Ilcrapatli’s coiTectioa (Annals for Dec. IS‘31, pn^e 
of two unaccountable errors of jirinciple Dr. ITrc committed in coinputiiif' 
the latent heat of water, from'his oi-vn experiments in his >’paper, Philos. 
Transac. 181H, p. 1388. Dr. Ure computes the latent heat to in¬ 

stead of 888°, which Mr. IJ. shows it should be from the Doctor’s own e.\- 
pcriaient. 

P p 2 w'ise 
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wise expose some artful attempts to traduce and calumniate the 
character of Mr. Herapath as; ^Ismentific wfiter, which would 
make a singular contrast with tlm claims C. would lay to can¬ 
dour, “ integrity,” and “ honourable feeling.” But these tliingiS 
I choose to pass over. 

Few people dislike anonymous controversy more than I do. 
Attacks of this kind have ever appeared to me in the light of 
character assassinations; and hence I would wish to see them 
banished from society. But when once such productions are 
allowed to appear—-what is to be done ? Ought we to permit 
them to pass unnoticed ? Ought we to suffer their authors to 
triumph imcorrected ? Of, rather, Is i!*‘hot a duty we owe to 
ourselves and the community to expose the vanity of their pre- 
*''.i..Ions ? And if, with due regard to our own cliuracter, this 
cannot be done in propria pe)'sonaf we must of course descend 
to their own level, aiid oppose them anonymously. I’his is the 
very method I have taken with C. lie commenced an attack 
on Mr. Herapath in a style, to w'hich no person w})o viduetl his 
credit could openly reply. Perceiving the shallowness of this 
writer, and that, he sought to cover a wunt of depth and sound¬ 
ness by quaint terms and flippant expressions, I felt an incli¬ 
nation, as no other person appeared to take it up, to lay open 
his hollow pretensions in the wav that I have. The coiise- 
qqence is, that, finding himself foiled, he, though a volunteci* 
aggressor, has been the first to complain. Wriuiiiig under the 
justice of my remarks, and convincetl of the badness of his 
cause, he flies out into ojien invective against my occasionally 
using, in a contest which no oni^advised him to commence, the 
identical weapons of his own choice. Can the W(»rhl desire a 
greater or more decisive proof than this oi‘ his own conviction 
of tlie unshaken stability of his adversary’s case? He threatens 
indeed to palliate his iliscoraflture with “contempt;” an excel¬ 
lent shield, surely, for an inglorious defeat. Without descend¬ 
ing to an employment of the term, the world can perceive how 
much above it my sentiments of him rise. However, I h^ no 
mean^ wish to discourage Iiis resolution. I think it llie wisest 
course, under jiresent circumstances, he can take. Sliould no 
credit flow from such a retreat, thertj will at least result this 
comfort to myself and advantage to him,—that I shall avoid 
furtlier trouble, and he further exposure. 

I am, gentlemen, yours, &c. 

D. 


l.V. On 
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IA\ On d Si^icta^i recm^jf hvoeuted ifnd .^onMmcled by 

Pyo/'essor A^ici*, ; . 

Modena, Julj? 3,1R22, 

\S IIEN in September 1820 you did me the honour to visit 
me ill iny hiborutory, amongst many instruments which I had 
tJje jilcasnre to show you, your attention w as particulariy fixed 
njion 11 combination of two glass prisms, by the motion of 
which the angular distance of two distant objects might be mea¬ 
sured. In tlie construction of this little model, my intention 
was merely to give geograpliers and sailors a small commo- 
thous instrument 1 ) 11(1 one easily rectified for the nieasurenient 
of angles Iroiii 0 to 180 deg. within two or three minutes of the 
truth : but tlie sketch of this instrument so mueli pleased you, 
and yon jierceived that such great advantages might be gamed 
l)y the use of it, that you encouraged me to pursue the idea, 
and to give greater pcriection to it. Since tlint time I have, as 
1 promised you, occupied myself about it; and having com- 
iileted this ill^tl'Ulueil^ I have iio\v the honour to transmit you 
a description of it. 

11' we ])lace a plane mirror before the object-glass of a lele- 
scojie, we easily jierceivc that two objects distant from one an¬ 
other may be seen at tiie same time in the field of the tcle- 
s(‘o})e, one by direct rays, the other by tliose that are reflected, 
lint if we desire to sec the same oliject directly, and at the 
s;i!uc time by veneclion, it is well known that the thit»g is im¬ 
possible, because the niys me no longer rellecled when they 
a!'c parallel to the reflecting plane. 

Jt follows from tins, that if'at the object end of a telescope 
a moveable plane mirror be phicvd upon a graduated circl(i, it 
cannot serve to measure angles, on aceoimt oi‘ the impossibility 
ordetei’miiiing tlie collimation; that is to say, the beginning 
of the division of this graduated arc. But iti instead of a 
mirror, we make use (as lias been my practice) of an isosceles 
and rectangular glass prism, besides the obtaining a greater 
(juantlty ol‘reflected light, we iiuiy also observe the coincidence 
ol’lw'o images ol the same object, one produced by direct rays, 
the other by reflected oiu;s, and thus determine by this method 
the zKfio point in the division of the instrument. 

LeU tlicn, A BC, Plate IV. fig. 1, be a prism placed before 
the object-glass E, so diat its greatest face BA be in a line witli 
the axis olf the telescope directed towards the distant object Q, 
the parallel rays which come from one point of the object, Q, 
falling upon the side BC of the prism, will be returned by re¬ 
fraction towards the plane BA, and after having undergone a 

* In a Letter from the Professor to Huron Z:icl)> conlaineil in the Cor- 
rc^pondaitct: A'-troiumifiin\ \(»1.’ki. p;t»< .'>51, 
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total reflection wiU be reflected upon the side AC, and 
m out parallel to their nrst direction: ah .these ra^irs passing 
uiroush the object-glass will form at its focus the image re¬ 
flected from die point Q, which will fall exactly upon die di¬ 
rect image formed in diis same focus by parallel rays which 
come from the uncovered half of the object-glass, by means 
of which the point zero of the graduated limb may be ascer¬ 
tained. Neverdieless if we turn the prism round its edge A, 
on the side B C A, it will present new objects in succession 
coinciding with the object Q, until the side AC shall be parallel 
to the object-glass; we shall then ha^i^ the super-posidon of 
all those points dial are 90 degrees distant fkim the point Q. 
It is dierefore clear, that by toIs means we cun measure all 
angular distances as far' as 90 deg. and a little more: 1 say a 
little more, because that depends on die ex4ient ol’ the refraction 
of the glass*; and if the prism be still turned on the siuiie side, 
the total reflection of the rays upon plane BA will no 
longer take })lace. 

Ifi before the other half of the object-glassj which we have 
supposed not to be covered, a second prism, etjiiai to the first, be 
pl^ed, but moveable in a contrary direction, the tw o objects W'ill 
dien be equally seen by reflection ; and by the combined move¬ 
ment of the two prisms we can carry the measure of an angle to 
the double of the greatest angle measured by one prism alone. 

These principles, upon which rest all the theory of angular 
measures by these prisms, being well understood, it will be 
easy to comprehend the construedon and the use of this new 
instrument. Fig. 2 shows it iu perspeedve, as it was traced 
in a camera lucida, 

A B D is a sector greater than a quarter of a circle of four 
uudies radius. The limb is divided from 10 to 10 minutes, and 
by means of the vernier we can read to 10 seconds. About 
the centre C turns the index C E, which carries the vernier 
at one extremity, and the isosceles rectangular prism V at 
the other, with its edge S C directed towards the centre and 
perpendicular to die plane of die limb. The other prism H, 
equal to die first, is fixed in its place on die instrument, 
and so disposed that when die index marks zero, die larger 
faces of two prisms are nearly in contact and perfectly parallel. 
Lasdy; a telescope N, supported by the arm LI, is moveable 
on .die plane of the sector about the centre C. M is a micro* 
scQ^bv which to read the divisions: and this forms the whole 
qfti [le mettrumentk 

The effect of this double modem of the telescope pandM to 
a. prism of coBiinon glass anglee as fai' a& 102 degree« may be 

jmcasuictl. 

the 
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tlie limb, i#, tliat the objecfc-giiiss can receive a greater qiiantt^ 
of rays Ironi one prism than from the other; so that we may by 
this means render the images ot' two objects, 'which differ in 
brightness, equally luminous; similar to what is obltiuied by 
Hiidhy’s reflecting sexhmt, by Uie elevation or deiwession of 
the telescope upon the limb. But if by tin's motion we do 
not obtain tliis etjuality ot' light, on account (tf a too great 
difference of brightness in the tw'o objects, we apply to the 
object-glass of the telescope the cover A (fig. 3.), half of the 
eij-cular o|iening -of which remains uncovered, whilst the 
other half is covered^; with a plane coloured glass. This 
glass, being turned towards that prism whicii reflects llie image 
that is too liiminouiS, wMl temper its loo great brilliancy: 
mid, as the cover may lie turned any way, this coloured glass 
may always be j)lac€d bdbre that part ol‘ the object-glass upon 
which the prism throiy^ too much liglit: thus, when we make 
the observation with iSvb instrument reversed, we can cause that 
image to be reflected from the prism the brightest, which had 
befiire been the feast briglit: and the mean ol' these tw'o ob- 
servatitins will then be exemjit from the error of the parallelism 
of die planes of this coloured glass, if such a defect exists. 

We may detect bv this instrument the error of coliimation 

4 4 

in three diflerent ways. 

First. We may cflect this by tlu? coincidence or super-posi¬ 
tion ol two images of tlu‘ .same object; the one direct, the other 
reflected. The sun’s tlisk is to be prelerred; but any ter¬ 
restrial oliject whatever w'ill luiswer this puipo.se, provided it 
be not nearer than 30 toiscs; for it is only at tliis distance that 
the parallax of the instrument begins to be imperceptible. 

ISeeoiidly. By the* coincidence t>f two image.s of the same 
objecl, exteriorly icflectetl from two small sides of the prisms. 
In this ca.se Ave shall have an angle of 90 degrees. Indeed the 
two isosceles and rectangular prisms having their great sides 
parallel, wlien the vernier marks zero, will have turned 90 de¬ 
grees, when the two smaller sides become parallel. 

Thirdly. By measnr'mg two angular distances of two objects 
almost diametrically opposed, 'llie excess or defect of the 
sum of these two angles uptm 1 SO degrees will be equal to the 
moiety of the angle to add to or deduct from the zero point 
given by the vernier, in order to have the true zerOf or the 
error of coliimation:—^for example; Let tlie angles of two 
objects be diametrical iy opposed, the one of 85 and the other 
97 degrees, the true zmi, or the real beginning of tlie limb’s 
division, will be 85® -b 97®= 182"~ 180*’=s I®. ‘ r. 

In comparing this last verification with that obtained by the 
first method, if there be a diflerence, it will be an error in the 

diAi.-sion 
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divimbti of the ; Hiife, that the jirjtttns 

he made Tvith tl»e luniodt jwtH'tsioi), aiid that the axis ot the 
telesco}?e shall be always perpendicular to the conunoii section 
of the reflecting sides of the prisJms. , ^ 

■ With respect to the telescope, it/is easy to "show, that if its 
axis be inclined to ward the common isectioii of the reflecting 
)^anes of the prisms, the Ibhrth pj^ ol*' the' true angle will 
-have for its sine, the'fiinc'of -’die fl)urth part of tlie an^le 
given by the instriinient, hy. tlie Cd-sinc of the in¬ 
clination of the axis.‘ ' ‘ 

In eftVet, let (fig. 4) S Rij STj We 'tweeting planes 

intersected by S(^ letiis .it'pt|tne iW,*'divides 

this angle, that w'e d^a^t ime-'A B ]).'rj)endiciilar 

toSQ, and the oblique line A D=AB'=h' From 1) draw 
tlie jierpendicular I>I I upon B A, aniitfitfth the points D and 
B let faffl the two iieniendiciilars DlfcBC upon the plane 
SB; lastly, draw the right lines KAi'^A, and 1*1 F parallel 
td-CB. it i.s known by the principles of optic s, that if 

B A represent the axis of the lelesropo, the angle formed by 
two coincident objects by reflection i.s cpiadrnple the angh'- 
C A B, or twice the motion of the index. Bill if the angle 
has the oblicpiity DA, the true angle is tlu* cpandnijile of 
the angle DA K, although the index gives tlie same angle as 
it had marked Ix^fore. 

To show the error, then, it is snfiicient to determine tlie value 
of the angle DA E, by means of the known angles CAB and 
BAD; by the construction we iiave A M : II 1C: : A B : B V. 
or because H F= 1) E cos DA II: sin D A E: : 1 : sin C AB; 
from whence we .shall, as I have said, have sin DAE = 
«jfiCAB cos DA H. 

■v- By this formula we perceive that the greatest error must 
takepU^’e when CAB=r4-.^®. In this case, if the axis of the tele¬ 
scope has only one degree of inclination, the angle observed, 
in.steadof ISO®, will be only 179® .'>7' : but this error, pro¬ 

duced by a defective position of the tele.scopc, is reiliicwl to 
nothii^^lf we attend to the making fair observation in that 
part od:'the fi^d of'the telescope where the slighl<‘st contact of 
the object* takes place. 

I shall not sjieaklierc of those errors which may result from 
iiiqjerfecfaotis of the pri.sm.s, since these inayca.sily be calculated, 
or readfly airrected by the artist. Neither shall I say w’liethe'r 
-dlfe ihsWtmenf cotistructed hy me, as a first essay, has aur 
/jswer^ ^Q att^pt. ..y^oii, Sir, who have proved it, will be die 
of it All that I con say is this:’ that after having- by 
it-ascertained its defects, and the corrections of 
which it is susceptible, I flatter myself that in executing It 

upon 
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u^n.a larger, scaki 4 . ahtUI Jt a <^^^ 1 E^e^of^p^erfbcti|cl|l 
tuut .$haj[l leave i^thiijg.to, ba<<ie«>iredii^ .(; *s' ■ '• 

,■ , m' .. »iii ■' . .-‘f 

Note ly Jiaron 7rA.cii» 

All those Avhp.hnow bv theory ^iiti practice the reflecting 
octant or ^xtfMiljjOf Ha<lleyi aij<i who will compare it witli 
the reflectii;)|g seqlor«,of A4Tiici*,„.w'iil without doubt par-' 

celve tlie inin^piprahle lulv^tages i^hich this last instrumait 
has over tlie fonneiv* .of Hadley is founded 

upon this simple printnple in catoptrics,—Unit if rays of light 
diverging or convergl^ am, reacted by a plane mirror, they 
diverge or conviorge, .towgards onotlier point on 

the O)iposite sidle,ofS*rfeira|^onid to the same distance as 
the first pointi If follows that if die rays of light coming from 
any point of an ol^ecl^fbe successively' reflected by tw'o plana 
mirrors, a third phn^^erjiendiculor to tlie two mirrors, cross¬ 
ing the point of emkHan, will also cross the two images suc¬ 
cessively reflected. AH Uic lliree points will be, at an e€|ual 
distance from the common intersection of tlte points of tlie 
real object, and of its image forinech by the secoim reflection; 
they w ill make an angle double of tliat of the inclination df 
the two mirrors. 

All the instruments of reflection are constructed upon this 
principle, and accordingly are furnished with two mirrors: a 
tliii’d is sometimes added, to make what is called the back ob*- 
servafion: tliese three mirrors have from thence taken the names 
of Uic great moveable mirror, and of small fore and back mir¬ 
ror : the last two being fixed upon the instrument. . ‘ 

Many scientific men liave endeavoured to render perfect this 
instrument, intended chiefly for the navy. Grant, Ewing, Dok- 
lond, Magellan, Ramsdeii, T. Mayer, Borda, and others, have 
modified and transformed it in various ways; but die principle 
has always continued tlie.^me,—the reflection of mirrors placed 
at diflereut distances, upon the plane of diese instruments. 

The sector of M. Amici has no mirrors; its reflections and 
refractions are maile by tw'o isosceles and rectanJujilar glass 
prisms, in die way in wliich die inventor of this instrument 
has explained in his description. 

•r ' '• 

* M. Amici has given to his instrument the name of Reflecdnf Sector: 
the reHerting Octants or Sextants are instruments of aa arc of|46® or 60®; 
this of M. Amici is of more than 100°; thus it is neither octitnt nor sex¬ 
tant nor quadrant: it is a Sector. It is true, that in Astronomy on' instru¬ 
ment whose arc contains but a few degrees, is denominated a Sector; but 
in ^epmefryi this classification exists not: besides, the two kinds of instni- 
nients will mways be distinguished, the one bring called a Zenith Sector, 
.the otijer a Reflecting Sector. 

Vol. 60. No. 29i. 0( f. 1822. Q It 
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On a nem ixivcnkd 

'- It'resiiitij<lireci%f«Mn cmistii^uptjuQtii^ iJl;int tbe images re- 
iScctetl from the surface pf tliese prisms* Ipsp not so much of 
ihcir light aaif'thf^ were reflected from mirrors- In Hadley’s 
-dotant, one image is always more we^ .tlian tlic otlier; in tiie 
sectm* of Andch ^'e may temper,, mo^fy iuid equalise die li^t 
at pleasure, according to. die motion given tf? dxc, telescope N, 
xhoveable upon the two pivots L and ,1 ^|g.JL} pf the arm that 
supports it, and accordhj^.4o |:^tatory, .n^iQU given to the 
cap A with its coloured liaU^]^ (^.he has describeil) 

beftHre the object-glass,. :'A , i/ 

In the second place, in th^:. the instrument 

has no parallax in tlie imgli^ near to 

tlie observer; because, frai|i^a.imnstinp|C^nof,die instrument 
the two prisms which give the two images jy:e always quite 
near to eadi otlicr. If there be any pferaflax, it is so insu^ni- 
ficaiit tliat It rarely merits consideration^; nevertheless, if we 
are fearful of it, we have only to detei^ine tlie error of coHi- 
mation by the same objects oi’ wliich we would take the 
angles, and apply it to the angle indicated upon the limb of the 
instrument. It is different in Hadley’s octant, where the two 
mirrors are placed at some distance from ,caeh other. 'Hie 
octant ntorks upon the limb that angle whmh a ray from tlie 
object reflected from the centre of the great mirror makes with 
a ray from the other object from tlie centre of tlie small mirror, 
©IT, whnt comes to the same thing, from the observer’s eye; it 
follows that when the first of these lines cuts die other pre¬ 
cisely at the focus of the telascd|)^ the octant then marks the 
exact angle ; but if die intersection of these two lines falls any 
where else, there will be a dilfeieiice between the angle indi¬ 
cated U|)oii'the limb, and diut whicli the objects subtend, us 
appears to the eye: we must then apply a correction to all those 
angles made from very near objects. The treatises upon these 
instruments teach the }>rocess for pjiduig these corrections. 
This advantage in M. Amici’s sectOT, of being exempt from 
making any seusibie paralkix, will especially be appreciated by 
navigators, w’ho in' making surveys of sea-coasts are often 
4 )biiged -to ‘make use of objects sometimes very near and sonie- 
tittieS'Ot 'A great distaiux:, to mark down dm soundings on their 
charts. 

' In thp tbil*^ place, the crystal prisms of the sector of Amici 
like tlie mirrors, to flaws or cracks, and sooae- 
destructiop .of die silver. 

. To-avoid this, iiMJWivienieoc^ mirrors of platina haye been 
and actually mode': but diis metal not being siiacej^i- 
’ tible oj[] ia old inojtle has been resumed. 

The glass minoj's art; sometimes liable to be liertt or 

Wiilpetl 
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tifui comthicUd by Professor Amici. 

Tvarpcsd by the pre^ubb of the adjusting aorewii^ -which ^ are 
placed beliind the fifaitte upon which they are mounted. Messrs. 
Ludltim and Dollond have m a mos* ingenious ixianneT reme- 
dicid this; but there have been iiistaiices where mirrors, s«br 
stnntiiilly mountid hi brass Irames, by the sole effect of the ex- 

f iaiision of that metal ffom the sun’s heat, have been more €«* 
ess warjied, which is so much die more dangerous as the ob¬ 
server has no Imeuiis of being awiire of it. Nothing of ffiis 
nature is to lie 'lethred; fithn me ^manner in whicli the prisms 
arc mounted on M. Amici’s sector; they are never subject to 
be impaired, and are expcidl to lio error; they may always be 
kept clean and heat, are dxedi^and carried, one upon die 
sector, the Other‘ they arc never cramped in 

their frames or in fnfcir motions. 

In die fourth place,'‘die gi'catcst and most essential of all tlie 
advantoges which die instrument of M. Amici lias over tlwit 
of Hadley, is that can make the back observation^ that is 
to say, with the horizon of the sea, diametrically oppjwsate, 
without adding a third prism ; because, ns w-^e have seen ki the 
description given by the inventor, we can measure w’ith this 
sector lui angle of more than 180 deg. 'I’his advantage is ready 
of the first importance and utility ru)t only lor seamen, who 
coast along shores, w’hich interccjit I'roin their view die horizon 
of the sea tm that side on which the sun is, but also ftw astrt>- 
iiomers and geographers, who would use this instrument ujion 
land by the help of an artificial liorizioii. 'J'he difficulties at¬ 
tending the rei-tilication of nffirrors I'or the back obseiwatioii are 
well JaioiATi, w'hich occasions their being so rart‘iy usestl, and 
that they are even suppressed upon ail sextants*. 

The astronomers, who with this instrument and die ai'dficiul 
horizon would determine upon land the latitude of plac^ by;jhe 
double meridian altitud,cs of the sun, cannot, jwrlicuhuly iii,k)W' 
latitudes and for a long time together, use the sextant*:. The 
greater jiart of these instnmients can measure only to, 124-.dCg., 
at least those of 'I'roughton aiul Sclnnalkidder go only to that 
limit Thus at Genoji, from tji.e 7lh of May to the.0th of Au¬ 
gust, we cannot w’itji lhx,\se instruments take the double meri¬ 
dian altitudes of the sun. At Cairo, no observation can be made 

* On this head may Ijc consulted a very importnnt menxjir .contained in 
the 74th vol. of the Cientlenian’s Magazine, and in the Hth vol. of the 
Niival Chronicle for 180.5, page 21 ; the title of which is *'A demonstrable, 
accurate, and at all times practical method of adjusting Hadtey’s sexlwtit, 

80 as to render the back observation equally correct with thfp fore otiserva- 
^ tion'; and to measure an angle of 1.50, 100 or 170 deg. as ac^irately ai^ one 
of .‘10, 40 or 60 deg,, communicated to the Astronomer Roya) by jetter <Uted"‘'^ 
28lh September, 180.1, by (he Hcv. Michael Ward of Tamworth, StarRu d- 
:)hiic.” ‘ 
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^ ^tjb o>i<^ ip<ler the 

e^u^r they cta^ nev^r be £»r t^ puipisie,. It is on this 
accmiBt tb&t H* Ducom inhis Course of'Nautical Observationsi 
l^wdeaux 1820, 94>, in marking, his ireniarks on the 

method of determining latitudes by TWJMuaHdianakkndeh says» 
This application may be of indispensable utility when we want 
to find the latitude of a place, and where the meridian altitudes 
are too great for an artificial horizon.” 

'this IS not the case with rei^p^ to the,sector of Amici; with 
this instrument we ma^ take t}ie aou|d^ meridian altitudes of the 
Bun under the tropics and. at the zenith. When M. 
Amici came to Genoa in his reflecting sector, 

we could no longer at tliat tiiiile take m .the artificial iiorizon 
meridian altitudes of the sun with of our scsxtants, which, 
however, M. Amici was able to do with liis sextant. On the 
17th and 18th of May he took thuteen circum-meridian alti-.; 
tudes of the sun; wc shall here mention only those made at 
nooii. The 17th of May the altitude of tlte superior limb of the 
son was=64® 56' 20"; the 18th of May, =64® 38' 10", error of 
collimation + lO' 50". Th|^ observations, with a number of 
others snice nuule towjuds the summer solstice, have alw'ays 
given ua> within a few seconds, the latitude marked in our litUe 
observatory, 

.We could here enumerate many other advantages; as for ex- 
ample^ tliat we can verily upon this sector the point zer€>, and 
the poant 90 deg., as has been seeSfin the description; Hiat in 
taking attitmles on an lu'tificial Horizon, the lelesco})e alwa^’s 
re^ts in a horizontal position, so that tlie observer may sit at his 
e^el^pi^e i^ without changing the position either of his body 
or whatever be the altit^ji^e of the stai* he is observing: 

ea we may take all th ^altitudes o4‘ tw'o opposite hori- 
zems, fhc anterior and posterior, tlie mean of which will correct 
the mirage, and all other irregularities of the refraction; baton 
these siilb^ccts we shal^ attaui more knowledge and ex}>erieiice 
when Amici has finished a large 12-iiich sector ofreflcctigii, 
which he has in lumd at present, and to which lie will adapt all 
those improvements which the use and practice of this iustru. 
menf haye suggested to him, during the stay which this inge- 
nious mid muejT-esteemed philosopher raatle with us. 

The small 4-inch sector, which M. Amici has above de¬ 
scribed, which is the .first thsit was ever mode, is now in 
our possession, and we habitiiQlly use it in taking corre- 
sponoent'idtsbides of the sun. • We'are both proild and jealous 
of being’ possessed of the first model of so fine an invesitiort i' 
wbidb‘,^’ nk^nilj^^^ useful novelties, will require time tp makc^, 
way inrougii, aiid gel rid of, ancient modes and usages, which 
< ill rough 
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through mtei'est and j^r^^cie are'so dftiiciflt toh^ disdirded,; 
But as all truths Tetjuire tithe tO tmbdue the obsdhacy' of habj^ 
and preiudiCe, a little jte,tience ^vi^l coiiduict hs to i^ua' 
It reqjuired half a centmy before H^ley^s most excdlen't 
invention had established that empire which afterwards be¬ 
came universal. 

When in 1819 we recommended in the 2d vol. of the Coi^ 
respondance^ page 387, to our great c^ticians, to apply dieir 
talents to the j^erfection of reflecting instruments, we were far 
from hoping that our wishes would be accomplished so soon: 
a great step has now been gained, and let us hope that others w'ill 
be made; for the proverb says, Inventis facile est addtTe* To 
prove tlie truth t)f this adage, we shall begin by proposing 
here a small addition. The coloured glass aj^j)lictl to the 
cover of the object-glass (fig. 3), can be inverted, but not 
brought b«!ck again. To correct its defect of parallelism, if 
there should be any, we only have to add on the other side 
of the cover a little piece of tube such as is seen at A, and 
then w’e can apply tliis cover with its half-glass coloured in 
the two sides before the object-glass,^id by this means retutn 
this glass on the same part ol tlie object-glass, either for its 
verification, or to correct or remove the error which will occur 
ill the observation, if the sides of this glass be neither plane nbi* 
parallel. Before we finish this Note, we cannot refrain from 
makingsome remark upon the liberal and straightfoiward man¬ 
ner in which M. Amici has jAblihlied his new^ invention h^e, 
jMany others would have smicited prizes, rcw'ards, patents, 
or at the least that it should receive the honourable ini^ntion 
or favourable report ol' some acutleiny, or of some bbitrd of 
longitude. M. Amici despises these practices, the firings 
of which arc so well understood at tliis time; lie prefers toping 
lish with frankness and clearness such ideas of his as maybe of 
public utility. We shall finish this note wdth a cpiotatfon from 
the letter of one of our most celebrated astronomers, whopi we 
had made acquainted with M. Amici’s new’ instrument 
who replied to us in the terms following: . ,. 

“ Truly the discovery is important, and I share con^Ictely 
in your admiration. An invention like this, made in England, 
would have enriched its author*. If tliere were any frieoi^s 

* It is pretended that the eaicidoscupe produced this effect fpir it? ^i^- 
ventor: this instrarnent nevertheless is not of such utility as the’sector of 
rcilectioo; yet it is more umusing, and therefore,’&e.&ei >. t: 

niVe telievo that the surmises of these learned. foreigiierR Mlpedtind the 
richcs.acquirpd by inyentors in Enghwl arc altogether enoueopjtt jwliihftt 
those inventions by which the jniblic are so^ nmeh bi'pelhjcd, are iuo iiic? 
qiieintly attended with great loss fo their pr<»jectors aiut those who engage 
in bringing tliem to pcTl'ection.—ISoriOKs.] 

of 
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stich^ is ti^ si|i»pli,qitj5Qi,,thts.iig|^l;rumen4- that, its 
^qiiption 0|i« givi^ tp the public;:!,, it .mj every where be 
executed. M* Avici’s is sp iuudi ^e.mpre wortliy of praise^ 
ii^ not his own advantage by his iiiveutloii, which he 

re^Uy gives to the public. What reward was given to I^d- 

Jr^t I K 310 W not; but ..will not oifcr us the. opporti^mt^ 

to»a«wrelii into tliis accoiii]>t, and to gratiiy. oprselves with the 
comparison.’*' . 




X.VI. Observations on the occasional Appearance of Water in 
the Cavities of regular Crystals; and on the porous Nature 
of Quartz^ and other cry^lline Substances, as the probable 
Cmite of that Occurrence, Bp John Deuciiah, M.R.A.L 
Kdin., M. Cal, Uort. Soc., M. IVerncrian Soc., O.P.A, Itopal 
Phps. Soc., and JLecturer on Chemisifp in Edinburgh.* 

) I 

Among the mimerons n^uinents which have been brought 
fbfwartl by those who ^pport the aqueous formation of the 
globe, no one seems to l>ruig witli it gi’eater force than that 
which is dj'awn from the fact tliat water is often found inclosed 
within the cavities of crystals of a regular shape. The ready 
conversion of -w'ater into steam, and tlie expansive nature of 
the steam when formed, even atj^ioderate teinjierature, would 
le^ u* to conclude ll#t cTystalFeontaining confined globules 
br&at fluid, could never have an igneous origin. W’hen we 
ekmiiine the "aature of such crystals, we often find tliein coni- 
of very infusible rnutm^ls, such as quartz, the fliuite of 
liihe, &c. Tlie intense liet^f'equisite to bring quartz to the 
StatelSF fusidn which would be necessary to enable it to cool 
hito fctjfpil^ crystals, must, if not counteracted by an immense 
prei^sure, have boiled the contaiiied water, and formed 
aj^nt so pqwerllil that the texture of no known sub- 
^k^iice edhm but; as we cannot, when we examine the 

it! Whk^ such crystals tire found, discover the slightest 
'pfoibfiiw ahy tmeh^t^nal counteracting pressure, we are natu- 
conclude that the whole must be the result of some 
.Cfd^4M)^Cdrfbmiation; and that theory which ascribes it to 
.i^i^lKhaitoh frOm 'soIatidnhi water, seems satisfactory enough. 
‘^'’'T!Soti¥%ho tn^itain this latter opinion have generally coti- 

with exf^nli^ the circumstance upon the 

sh^jo^itii^^dbat the paiticles of the substance in solution, du> 

- : •. . ' , ,,, , 

before the Wcnirrian Natural Histor}’ Sork’ty, on Saturday May 
JOf and (.'oiiinjunicatcd by the Author. 

‘ ling 





in (JavUies of reguluy Cyystalsi, 311 

hiil 

’dis¬ 
solved. Now, howriv^^'r stitihiaotoiy this inAy a{^[ieur in accduut- 
iiitf for som6 siieciinens, it 'must be allowed-diat thei'^ We 
dtnors again witli regard to which it entirely fails. > 

, A theory may be proposed, more consistent with the 
p^arahces of artificial crystallization, and quite authorized by 
a comparison of the same substances as produced by the mar 
nulacturer, and as found crystallized in nature. Newly formed 
crystals contain an excess of water in their constitution: tliis 
excess, provided the substance be not of a deliquescent nature, 
must gradually lessen, till the neutral state, as we may call it, 
be acquired. U'he excess of water can only escane from tlie 
interior of a crystal by capillary motion; and should there, by 
any mulibrnialion of the nuclo||s or any part of the interior, 
be left a void space in the crystal, then die capillary attraction 
may be induced internally os well as to the surface; 

When we examine natural crystals, we find them possessed 
of a peculiar coinpuctness of cohesion, and tardiness of solution, 
wiiich we do not find wiUi regard to those artificially formed. 
The natural sulphate of lime apperal iueit to water ; and ^ 
natural carbonate of baryta appears equally inert to 
strong muriatic acid; but tiie artificial salts are readily acted 
u}K>n, die limner by die water, and the latter by die acid. Not 
only is this lound to be the case, but we observe also that 
the artificial crystals grading' acijuire from age a greater or 
less degree of the iiiertues^l^f natuiW ones. The water of 
crystallization, therefore, in artificial salts must be in a gi'eat 
excess; but were they exjKised lor a long-enough time under 
similar circumstances, we need^^pot doubt that they woidd ac¬ 
quire die compact and inert cUlfacter of natural ones. The 
large crystals ol‘ sulphate of magnesia, w'heu first formed at 
the maimfiictory, contain more water in their constitution than 
when kept some time; and if so, how does (jbe water escape ? 
It must be through the pores of the salt; and die same may 
be applied to every artificial crystal. Now, if we go back to 
the origin of natural salts, the strong presumption of their 
porous nature will ajqiear. Whether we admit or deny the 
general formation of minerals from an aqueous solution, we 
must at least grant dial many of the crystals found in nature 
have been formed dirougli die agency of water; and if diis 
•be the case, we liave no reason , to believe that N^urq jypuld, 
•at the early period of die fbrmatiou of diese c,omp^^t<?';y$ta^ 
TOsort to an)' olheryinode than she at pre^nt,<adp{^ 
pletiiig the formations comnieiiced by the manufacturer:' we 
’ * ’ ' ' ’ •' * ‘ ciiunol 


ring the process of concreting into the crystalline form, 
suri^oihidcd ki pbfi'idri’olf'Wfe' flm'd in wMth 'll had feefeti 
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cftTuiot but limt tkhdse>)aR(tfrat ' like of 

art, liatl at first a similar excess of water of crystaMiisation, 
wbich through a seri^ of ages litul escajied by capilliny at« 
traction through tlie i&iiMite pores of the mineral. 

It “Was wliilst attending Professor Jameson's lectures on niitu- 
Tal history, in IBIO, that I first directed my attention to- these 
cuiiotis specimens; and haTing ofien heard various acoottnts 
given of empty bottles well corked, which had been suhk in 
wie ocean and Drought up foil of water, for which I codkl only 
account by gi*anting the porous nature of glass, I begaii to 
aus^t that all siliceous bodies might be porous. As the ex¬ 
periments with empty bottles were in gttieral not properly at¬ 
tested, and were often contradictory, it became necessary to 
have diem repeated with care and minuteness: several-friends 
sailing for difterent parts of ihe East and West Inilies, were 
Yeftidy to promise me the requisite information, which was to 
be tr^ upon thick glass globes about five or six inches dia- 
meter:hermetically sealed at the glass-house as soon as made, 
fooiB which circumstance each presented a partial vacuum; 
(see figure abed are,^ notches by which it was attached;) 



but unfortunately the promised exjierinients were eitlier niis- 
mai;i^ged, or forgotten in tli^ffiprry of commercial concerus. 

In 1813 my attention was recalled to the subject by the fol¬ 
lowing, appearance, ivhich occurred during some experiments 
wjih poiliug wi^r. Upon inadvertently pouring hot w-ater 
into h crystal decanter, which had a crack at the mouth about 
tlife^ inches in length, I observed it dart downwards to nearly 
fiveh^ies.from 4he top; w-hen I ceased poiu-ing in the iiot 
water, the crack ascended again to the tliird inch; the appli¬ 
cation was repeated many tunes, and presented the alteniate 
extension and contraction of the crack each time as at first. (See 
fig. ef shows the crack, and the dotted line fg shows the 
extended crack wliich closed up again.) Upon applying pre^ 
sure to th,^ top of pieces pf window glass, laid fiat upon a foble, 
i found small,cracks at die edges luso altei*nately advanceajHl 
retire, {1^ figs. 3 aiifi 4; A* is tlic original crack, ik die exten¬ 
sion 




sion ,cif k:{ Ihe? fwossvm waaiftppKdd nt' 9c; i-whesMli^e ^erafsk;^was 
ill tl)o poait«d 'puri oi a of gIn9B» such>^ ^it .was 

iouncJ U) succeed ..besitk) ‘. t/poiV cominuHicatiiig tli^e reatdus, 
several years, alterwm*dsv 'Mr. ^sivrigh^ of Meggetlaiwcl, lie 
iniornaed we, that upou laying by for a few days pieces of glass 
in which he had-ibnmal cracks of considerable extent, liy 
jyioans of a hot iron, he liatl ofteai. found them to disajTpear 
again. 

.From the above.circumskmce, the conclusion was obvious. 
That water might enter the void interstices of crystals, wlien 
aided by }>res.siire, not only from tlie porous nature of dieir 
jjarticles, l)ut also from their temporary display of rents during 
the a[)plicatioii of a high teinjjerature. Such an explanation 
as this might be ecjually applied to either tlieory for.dhe for¬ 
mation of our globe. I 

llecidled again to my fonner inquiry, by the above fat^s^ I 
lenewed my emleavours to get the hints regarding the porous 
nature of gltiss, il* ])assibie, established from the results of bot¬ 
tles or globes sunk to various depths in the sea. At the same 
time it is to be kept in view, that a^ough the success of. these 
experinuaits would bear strongly m favour of the doctrines 
which have been laid down, yet their failure by no means mili¬ 
tates against the mode t)f crystallization proposed. 

I shall now, therefljre, lay before the Society o few experi¬ 
ments, lor which 1 am indebted to Mr, John Grant. 1 give 
the account as communicat(^,to me : 

“ Sir,—When l)eculmed Snd nothing stirring, it %vas a fre¬ 
quent amiisc-inent of the oflicers to let a bottle, either empty 
or lull of fresli water, down to a considerable depth in the sea, 
100, 150, or 200 fathoms, with^. heavy w'eight attached. 

“ I'he result obtained on vanUhs occasions they found td be 
uniformly the same. ' " 

(1.) “ When the bottle was let down empty, and the cork 
not properly secured, though it was driven in hard as a cork 
ctnilcl be, ami the iqiper or outiir part projecting considerably 
over the neck of the bottle; it w'as forced in and the bottle was 
full of salt-water. It made no sort of diligence whcditer the 
bottle was sent down bottom or undei most; nor was it to 
be expected it would, as the pressure on hauling up must havC 
been as much as on fetting it down. ■ 

(2.) “ If the cork was properly secured Nvith sealing-wasr, 
and a number of folds of oil-cloth, and all covered' witli 
painted canvass well fixed upon the bottle,—^thc cork came tip 
in statu quo, but the empty bottle was now full’of^silt-WateT. 

(S.) “ If the bottle was sent down with the fcofSLvproperly 
seaired as beti)re, and full of Ircsh-waler, it invariably came 
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■ j^aU*mater, X ne^r ^xaxnined the ^ter jirith sufficient ac- 
able to say whetlier it was of the precise saltncss 
&e water in which it had been immersed; but from iny 
petacaifd observation 1 "am certain it was not by any means the 
water.n^ich was sent down; the water brouglit up was turbid, 
smelt strongly, and had a nauseous saline taste like the sea¬ 
water. 

** On various occasions, upon examining tlie cork, it w^as 
&a|nd tliat the water had not ci->cn penetrated to it, so well had 
it been secured; and upon drawing it, and mttmg if aa oss, it 
found jmfectly dry. 

“ The bottles used were porter ones; tliey were generally 
kejrt dbw'U for a short time, not exceeding a quarter of an hour. 

“ These experiments were performed on board the Minerva 
frigate. I was twice on deck during the whole of the proce^.s 
of die experiments: tlie first time was in June 1811, about the 
latitude of 40® North; the second time was in May 1812, 
near tlie northern tropic. I remain yoiu-s respectlully, 

“ Idr. John Deuchar, 4^.” “ John Gkan'i'. 

I have laid before the Society, wuth the grt‘atcr satisfaction, 
the account given by Mr. Grant, as 1 find it in most respt'cts 
established by the facts since mentioned by Mr. Campbell in 
his account of his travels in South Africa, jmd still more re- 
centlyby those introduced by Mr, Perkins into his paper upon 
the couqiressibility of water. ^ 

[To be continued.] 


LVII. On a new circidar Mtdih&mcter: communicated in a Let¬ 
ter from M. Litthow to F. Baily, Lsq. 

** Havs you heard of the suspended circular mia ometer made 
by Frauenhoier at Munich ? You arc aware that this simple 
instrument is in general use on tlie continent, particularly 
amongst the German astronomers. If used in the manner I 
have described in my Astronomic (vol. i. page 358), it is cer¬ 
tainly a ve/y useful instrument: and M. I)elambre is wTong in 
treating it so contemptuously in his work on astronomy. How - 
ever, it has hitherto been difficult to obtain a perfect circlt^, 
whi^ should be unconnected with die sides of the telescope : 
for^ if it liad been ever so well finished, it was easily bent by 
taldng it ofi'its support, and fixing it in the tube. And it may 
peDhaps4]ie^dmibted whetlier diere has hidierto been one peri^ect 
micrometer, unless the diaphragm itself were used for diat 

purjiose: 



purpose:, lalfer/litwei^t', readxnin #ili& 

entrance of a star uncertain and troublesome.** ^ '« ■ ''' ’ 

** M. Frauenhofer condeived the fortunate idea 
die focus of the telescope, a glass pierced in the centre %^a 
hole suiHcient to admit of a metal ring, which was attached 
thereto, and which ring was then turned perfectly ^^iTcuhir: 
and, as it was never afterwards separated from the glass, its 
circular form remained uninjured.” 

' “ The great advantage attending this method is that the 
incUil circle requires no other support, since the glass itself is 
fixed to tile diaphragm: and thus the double concentric circle 
(whicli forms the micrometer) seems to hang without support 
in the expanse of the heavens.” 

[Our mathematical instrumeni-nnikcrs occasionally con¬ 
struct the micrometer of a transit instrument by means of fine 
lines drawn with a diamond on glass: and I conceive it would 
not be more difficult to draw txw conrentric circles in tlie same 
manner; which would probably answer every purpose to which 
the circular micrometer is usually aj^plied. There appears to 
be only one objection to this plan j^which is, that the losfe of 
light (which however is not great) xiiay prevent the observation 
cA'sitiall comets, and very mimitc stars ; to which class of objects 
the circular micrometer is peculiarly adapted.—F. B.] 


LVIII. Oil Pyroli^ncotis JEilicr. By Philip Taylor. 

To the Editors of the Philosophical Magazine and Journal. 

Gknti-emen, —In the Pliilosojiliicul Magazine for August 
last, I observed the rollowing 5 ,j^tract from one of the foreign 


journals*; 

“ On examining different sanqiles of pyroligneous acid, M. 
Dbbereiitor lately ibund alcohol in two of them obtained, from 
bircii-wood.” 

As I believe there is an error in this stateinciit, I shall trouble 
you at this time with ii few remarks upon it, and in a future 
number of the Magazine detail moi'e fully the experiments 
which have led me to the conclusions 1 have formed on this 
subject. 

The peculiar fluid which M. Dobereiner calls alcohdi was 
first discovered by me in tlie year 1812; at which time I was 
extensively engaged in the manufacture of pyroligneous acid 
and the various preparations formed with it. In attempting to 
purify this acid by a new process, 1 observed that both the co¬ 
louring matter and that which gives it its charactfidstic odour 

# Schweigger's N. J’'. fiir Chem. ii. Phvs. 
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■were helcl in solution chiefly by &, wry volatile and inflammable 
fluid. Having separated some erf this peculiar fluid from the 
acid, and deprived it of its colouring matter by repeated rectn 
fications, I was struck with its strong resemblance to alcohol iu 
many of its characters. 

X foimd it perfectly miscible with water;—that it dissolved 
{Camphor and all the gum resins quite as readily and as abun* 
danay as alcohol does; that it burned witli a flame like Uiatof 
alcohol; and tliat its specific gravity varied from 830 to 900, 
according to the care taken in its rectification. 

As I had convinced myself Umt this spirit might be obtained 
in considerable quantity, tmd would be useful lor various pro¬ 
cesses in the arts, I was naturally led to think how far its simi- 
larity to spirits of wine might subject it to the excise laws; and 
I made a scries of experiments to ascertain if it could truly be 
called alcohol. 

Many of these experiments were rather interesting; but I will 
at this time only mention one, which, in niy opinion, proves its 
non-identity with alcohol. 

Taking acjiiantity of th^spirit wliich 1 had rectified ns per-, 
fectly as jtossible, I added to it tlic same proportion of sul))hn- 
ric acid that is usually emjfloyed to prtxluce sul}>huric mther. 
Instead of obtaining mther, 1 found a spirit still miscible with 
water, and burning with a blue flame; its smell being some.% 
what altered and its specific gra\ity a little reduced. 

The residuum in the retort w^s a black pitcljy suhsUuice, 
which became }5erfectly haril anti brittle on cooling. 

From what I have stated it is obvious that tliis fluid is neither 
alcohol, nor an essential oil, but probably a new variety of 
aether. 

M. Diibereiiier appears to’'Oppose that birch-wood espe¬ 
cially yields this spirit; hut 1 have found it equally in pyrolig¬ 
neous acid from various other woods. 

It api^ars to me that there is no difficulty in accounting for 
the formation of this spirit; which, fi’om its greater resemblance 
to iether than to any other substance, I have called j)y7'oligneous 
(ether. It is well known that no acetic acid exists in wood ; 
yet on exposing it to destructive distillation acetic acid is 
tbrmed: that is to say, the carbon, hydrogen, and oxygen are 
liberated from their original combination liy the action of the 
heat; and meeting together under favourable circumstances, 
they recombine ancl form acetic acid. The pyroligneous aether 
is also a ternary compound on the same three simple sub¬ 
stance/^ .different projwrtions; and the quantity of it pro¬ 

duced will‘ha found to vary according to tlie circumstances 
tmder which the distillation of the wood is conducted. I have 
• constantly 
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constantly found in the detnmpositicm nf ’TirbtKh ft<sd'oil,‘' 

iliat both the proportrmisMaiid qualities of the p' (^ucts lire 
greatly influenced by tlie temperature, and construction of the 
apparkus. On decomposing coal, the proportions of the 
gases, as well as of the aiuinonia, tar, essential oil, naphtha 
fine, &c. will greatly depend on these circumstances. On de¬ 
composing oil, the products may be diversified by the appa¬ 
ratus employed and by the mode of conducting the operation. 

I pointed out on a former occasion, that the decomposition of 
this substance commences at the temperature usually called its 
boiling point; and I believe the effect called ebullition in this 
case is merely produced by tJie extrication of gas; and if fixed 
oil is thus o]>erated upon, a ctfiisiderable portion of it is con¬ 
verted into volatile oil. At a higher temperature the carbon, 
hydrogen, and oxygen of the oil, wdll either form their full pro- 
j)oriiori of gas fit lor illumiiuition, or acetic acid will be pro- 
fhired, and gas of less ilhmimuting power according to the con¬ 
ditions under wJiich the o})eration may be conducted. 

I have merely sent you tliesc reniai'ks, that the attention of 
other scientific men who have more leisure may be tempted to 
purine a subject wliich a})pears to me an interesting one. And 
1 sliall be happy if tliey ])roduce a little inquiry into the nature 
oi’ the singular fluiil which I have described. 

1 am, gentlemen, yours most truly, 

IJroinli-y, Mi«Ullesex, Oi-t. Ifs. Philfp^TaYLOH. 

I have sent Mr. CJardeii, of .‘372 Oxibrd-street, some of the 
])yroligueuiis a‘ther, that any gentleman wishing to exiuniue it 
may know where to obtain it. 


LIX. On a Lunar Iris, oi^ Rainbow by M(/onligkt. 

To the Editors of the Philosophical Magazine atidjournal, 

K Gosport, October 22, 1822. 

NowiNG that you are desirous of gratifying 
your readers with descriptions of rtu'c meteoric and atmos])heric 
pluenommia, 1 inclose you one for the Plnlosoj)hical Magazine 
and Journal, on the Iris Lunaris that appeared here hist even¬ 
ing ; with a short account of three more tliat luive also been 
seen here during the last five years. 

I am, gentlemen. 

Your very obedient son ant, 

__ William Buuni^y. 

Last evening at 51 minutes past 6 o’clock, the euBfeth Jimb 
of a lunar iris appearetl immediately over Portsmoulh Dock¬ 
yard, and in two minutes afterwards the other limb appetirtKl 

over 






SIS On a iMlltr Iris, or Itainbow by Moonlight. 

over Port9doirh4iiU^'< the iris yet incoHn^ilete : at 55 minates 
pt^t six, the moon shining in a dear space, wiUi an altitude of 
only 7i®j a distance of 29° westward of the meridian, and 
the rain moderately descending, our gratihcation was com¬ 
pleted, at the expense of a wetting, by tlie appearance of a 
perfect lunar iris, of & silvery colour in a black passing w/Vn- 
im or rain-fraught doud to the N.£. No prismatic colours 
were distinguishable in any part of the iris, the moon not 
having come to her first quarter; consequently her light 
seemed too faint to produce a variety of colours in the bow. 

The extent of the iris along the plane of the earth’s surface 
was 81° Si'; that is, within S° of its greatest extent, on the sup¬ 
position-t)f an observer standing on a plain ground, with the 
moon in the horizon: and the altitude of its apex above the 
horizon was upwards of 27°. By comparisons of this mea¬ 
surement with solar rainbows, when the sun has had a similar 
altitude, we conclude that there is no perceptible difference in 
the extent of die solar and lunar iris. 

On the 19th December 1820, we observed a faint lunar iris 
to the westward, in a thick fog, from 7 till 8 P.M.; but tlie 
altitude of the moon being upwards of S0°, the apex of die 
ITK was not nioi*e than 10° or 11° above the horizon. 

On die 15th October 1820, we observed a perfect lunar iris 
to the N.E., with part of an exterior bow above it, during a 
shower at 9 P.M., in wdiich sorm* faint prismatic colours were 
discovered, the moon at that time being almost in the middle 
of her second quarter. 

On the 25th of August 1817, we also observetl a perfect 
lunar iris to die N.W. from 30 to 40 minutes past 8 P.M. on 
a large but slowly passing the moon being to the S.E. 

and nearly full: prismatic colours were distinctly traced in this 
iris; but they certainly bore no near comparison with diose of 
the solar rainbow diat appeared the following afternoon. 

In all these appeai-ances of the lunar iris, the weather at the 
respective times was unsettled and stormy for several <Iays to¬ 
gether : the phaenomenon, however, is not a prognostic, but 
rather the effect of a series of sudden storms. 

From these remarks we may conclude, tliat die best time to 
look out for such a rare phenomenon is in stormy weadier, 
when the nimbi pass in quick succession over us, and when 
the moon has a low altitude and is at least five or six days old 
(12 or 14 or 16 would be better); but the nearer she is to tlie 
borizetn at either risSBg or setting, the more beautiful and ex¬ 
tensive'wiU the silverV arc appear widi its delicate prismatit 
fiplours in the front of the rain-cloud, which must come fnim 
OF jiear the -quarter in which the moon appears. 
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Notices resj^ieclir^ Books, 

t^T Note on Mr. McrraY'S Paper on the Melation Acids 
and Alkalies txgetable Colours, 

In reference to Mr. Murra/s letter which appeared in our last 
Number, p. 170, it has been suggested to us to refer our readers 
to vol. V, p. 125; vol. vi. p. 152; vol. xi. p. 40S, of the Quai> 
terly Journal of l^ience, where Mr. Faraday’s original remarks 
on the action of boracic acid and otlier acids on turmeric paper 
are stated as they occurred to him some years since:—Also 
that it may perhaps occur to Mr. M. that, as he had not seen 
Mr. F.’s previous observations, Mr. probably had not seen 
his when he wrote the additional observation, vol. xiii. p. 315. 

Page 171, line 17^Jhi' Tunneire read turmeric. 


LX. Notices respecting New Books. 

Il<LE3fENTs of the Philosophy of Plants. By A. P. Decan- 
dolle, and K. Sprengcll. Translated from the German. 

Transactions of the Horticultural Society of London, vol. v. 
Part I. 4to. ll. ILv. 6d. 

A System of Mechanics. By the Rev. J. R. Robinson. Svo. 

Remarks on tlie present deibetive State of the Nautical Al¬ 
manack. By Francis Baily, F.R.S. and L.S. 8vo. 2s. 6d, 

Practical Klcctricity and Galvjuiisin. By John Cutlibertson, 

Svo. 12s. - 

Preparing fin' Publication. 

In a few days will be published, in one neat pocket volume, 
a new Edition of Mr. Parkes’s Rudiments of Chemistry, 
carefully corrected, and ada])ted to the present state of che¬ 
mical science. This edition is printed on a larger and l>etter 
paper than heretofore, aiul the new matter which has been 
added since the [)ublicatitm of the first impression, has en¬ 
larged the volume full oiK^foiirth bej’ond its original size. A 
new and cojiious Index will be appended to the work, and it 
will be illustrated with several highly-finished Copper-plate 
Engravings of Chemical Apparatus. 


ANALYSIS OF I'EHJODTCAL WORKS ON ZOOLOOY AND BOTANY. 

The Botanical Jlegisfer, No. 92, 

Two elegant anil beautiful species of Th^sanotus (Brown Prod.) com¬ 
mence this month’s Number. Ilic plants of this singular gemis are all nar 
tives of New Hollnml j and, until very lately, have been strangers to our 
gardens. Tb. vtanthentn, PL 055, is distinguished by bulbous roots; and 
Th. Junceus, which follows, is likewise figured in this month’s Number of 
Curtis’s Magazine. 

PI. G.I 7 . Pla'ocarjnis rcticulafa. 658. Papaver bractmtum. This plitDt 
has l)eeu already so well figured (only a frw months back) in Mr. Lindley’s 

elegant 
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el^l^t work, ^^tio roosi^^hy thla publicatknt, 

particuWly J« Mr. lindley’ii des^^f^ioi^ ii^ icopieiu-^oiioover, it occupies 
the space of two jdates, which could .hwc heen devoted, with much jnore 
, Ad^itagc. to some otlier of the increafilng nuuiher of uureccvded plants 
sd^ibunding ju the Londoif gardens. ., 

■ FI. 659. AHsHenta simcoy a new plant from China, thus defined: A. ceule 
ramoso diftuso; foliis ligulatis, acuminatis, racemulis ultemis subscnis su- 
perne in pankula podtis: stoQUiubus tribus barbatis quorum uno castmto; 
sterllibus tribus midis. 

PJ. 660. Passijitira jioUida, an interesting plant of this elegant genus. 

' PI. 661, Argifi'eia cunealOf is a genus distinguislied from CmivUvnlm and 
Iponueaf “ principally by an indehiscent seed-vessel with oue-bcedcd cells.” 

Curtises Botanical Magazine. No. 429. 

To prevent a constant repetition of numbers, we slioll in future notice 
the plates in their regular scries, merely giving the number of the first plate, 
wiuch is 3350, and represents Artkropodium cirratum Willd. beautifully 
figured on a double plate. Th^stuuitus juticcus^ the same plant, unluckily, 
as wc have noticed aljove in the Register: from a coui|}nrison of the two 
plates, it apiiears this has lieen made from a dwmf S[ieciiuen. The dissec¬ 
tions, however, in this are an advantage the other does not possess. 

Cr'mim aqiutticunif a plant, brought from Southern Africa by Mr. Bur- 
chcll, which Mr. Herbert has here described. Like Amaryl^ revtdiUa and 
ituignis, it is not, probably, a distinct species from Am. orHaUe, but Mr. li. is 
'ob%cd, by the principles he has laid down in defining the genera of Amaryl- 
lidese, to propose it a.s a^genus possibly distinct from any other. Somelio- 
tanistswill consider thi|,«san additional proof that lie is wrong in what he 
has done in his propos^ reformalUm of the Orders and will question whe¬ 
ther his new species of Crtnttm find AinnruHis he uiiy inure distinct than the; 
gardencSlls* varieties of Tulipa, (Icraniurn, &c. fnstt;u(l of a concise spc'-iric 
eharactffl’fafter the excellent example of Linnams) we have a tietailed de¬ 
scription^^ long for us to copy. 

Alstroe^ria jivlckella^ Linn., from (Ihina. Passijlma lunaln ; we strongly 
suspect the leaf re^iresenicd in outline, as a variety, is, in fact, a ver}’ distinct 
species; as, from native specimens in our Herbarium, the dowers are stated 
to be very large and white. Crinuni art>narium ; given as another new addi¬ 
tion to tb» genus, but we doubt whether it be specifically different fmin 
Cr, eaiat'umm: we must protest against the novel inode Mr. Heriicrt has 
hereintroiluced of making dc:.tTq)tions and even specific characters of plants 
frwn nwasurrment ; because until all the plants of one species c.an be made 
to grow of one size, such ineasuremeutH will only suit the individual sample 
from which they have been taken. Mr. Herbert is a botanist of ability, and 
we hope he will give this subject further corisidcrntion. 

Swainson’s Zoological llluslradons. No. 25. 

This number commences the tliii'd volume of this beautifully executed 
work. Plate 130 represents Ampullaria evrrugatn, and the figures and <le- 
scrlptions sufficiently point it out as distinct from A. ghhoi,a, figured on the 
platie of the 3d volume j it is thus defined :—A. testfi globosu, corrugata, 
olivaceu; spirm proniincntcs, acutm, oufructibiis ventricosis; ajicrturm nior- 
gine crasso, 4tlvo, sulcato; umbilico parvo, juxtu labii iiitenoris meifiam 
pdsito; operculo testaceo. Mr. S. observes, that Mr. IL Sowerby has uiis- 
taken ijii^ shell for the Amp. rugetsa of Laui., which has a thin, and not a 
thick, mtd reflected, margin round the apdHurc.—Plate i31: This is the 
most'beautiful plate yet given in the work, and represents a new and su- 
p^iy coloured Creeper, belonging to tlie African genus Cinnyris, but^.eir*' 
roneopsly plpoed by Ur. Ilorsfield among the Nectarioue, which, Mr,, 3. 
rein^ks, are all American bird;). C, Javmicn^ biipra nitide purpureo>mrata, 

, svibtus 
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fiitY>ta 6 6iirac60'^occa^ ' 8 Mpttli)i, strigtique IsteraiU a rostro 

pectus desceiidente nitltle vioiaceis; jo^o castanco; calida nigra. 

- Plates J23 and 123 contain'finir uncominoh varieties nf the tnie J, 
virginett^BiiUa'virginenf Lin.), under which name so many shells finvchecn 
])!uccd. Mr. Swainson’s definition of the characters which belong to this 
vui^ihlc species, is as follows:—J. ^rjgtnca, testa elongate, fasciis nuniCTOBW 
nigris viridibus et fiavis ornatu; anfrnctiis basalts latitudine nltitudinem mi- 
perante; nperturri rotiindatu labio cxtcrit»re integro; basi profuude cinar- 
ginata.—Xrico/w crisia, Sw.: the male and female of this insect difler in a 
rciiiufkahle manner, and Imd not observations been mads on the living in¬ 
sects, we should almost have doubted their connexion. 

Greville*s Scottish Ctyptogamic Jb'lm a. 

Mr. Greville’s last No. (4) contains the curious JEc/tinella fascicvlatOf 
wliioli by many would be considered of animal origin ; but which, as neg¬ 
lected by the zoologist, we are happy to see (whatever may be its real na¬ 
ture) taken up by the botanist: Pttcchiia Buxi: Aninnila nivalit, a delicate 
new species which well merits the niune, whether we consider the saovry 
whiteness of its hue, or its truly alpine situation among the snow of the 
highest of the Grampian Hills : Uredo t^vsa (the U. SjnreBo: of Sowerhy): 
»n<l a new species of Ncenuixpuraf N. Hatarum. Under this last individual 
wc have an observation, " that the Genus Namaspnra may be found even- 
tuuily to border too closely upon many species of the old Genus Sphitrut." 
Tlie justness of this remark W'lll be apparent to those who will trouble them¬ 
selves to compare the excellent magnified sc<‘tion of the Ncem. Botarum 
with those of Crwtosjihwriu Taxi, {Sphtrriu Taxi of Sow'erby,) figured in 
Mr. Grcville’s 3a Number, It is by such admirable analyses of the f)arts of 
fructification of these obscure [»!ants, that we may expect much new light to 
be thrown upon the subject. 


LXI. Intelligence and Miscellaneous Article 

1.A.V7 OF CALORIC STATED BY M. LAPLACE. 

In an inquiry on the attraction of spherical bodies and the rgmlsion of 
elastic fluids, M. Lapiacc unfolds in the Amales de Chimic, xviii. 185 tcq.y 
the Ibllovving remarkable law agreeing with experiment: 

“ The quantity of heat which is disengaged from a bulk of gas pasring 
under a determined pressure from a higher into a lower temperature, is pro¬ 
portional to the square root t>f this pressure.” 

This accounts, among other things, for the great advant^ of high pres¬ 
sure steam-engines; the j»ressure which the steam exerts being propor- 
tiotiid to the caloric cimtaiucd in a given space, which may be considered as 
an unity ; the jiressure or tension of the steam increases in a much greater 
ratio than the quantity of caloric, that is to say, fourfold, while the caloric 
is doubled. 


DItjTUIBUTION OF TEMPERATURE IN METALS BY MECHANICAL 

CONCUSSION. 

It is well known that carters :irc in the habit of well haninihring the axles 
of their waggons, before thc\ put them iu motion in a hard frost, in order 
Iw this means to guard the ir<^» which has become brittle against breaking. 
The utility of this practice in great and sudden changes of ten^peratiirc in a 
nichd becomes obvious, if wc recollect tliat in Laplace's and Lavoisier’s ex¬ 
periments on the expansion of metallic rods, these rods would'only.take 
an uniform temperature in their whole length when they hitd been 6iil|^c^led 
to percussion. Ann. de Chun, xviii. 36. 
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r Prqf^ Har^n^s Ovsetvations of ihc ConieL 

‘ OBSSlLTAinOlirS t)F THB PRESENT COMET, BY PROFESSOR 
HARDIN'O OF GCETTINGEN. 


Gcettingen, M. T. 

• 

Right ascension. 

Declination. 

1822. 

Ai^st 21 

, ,, 
12 17 46 

2(?.5 55 09 

*f5.3 44 45 


22 

13 0.5 4.5 

264 19 21 

52 08 59 


24 

11 40 2.5 

261 34 02 

48 58 56 1 


26 

11 39 31 

259 05 31 

45 .3/ 38 1 


oy 

12>S6 53 

257 .55 24 

4.3 47 24 1 


Sept, 2 

11 09 13 

252 43 35 

3.3 25 16 1 


4 

11 16 43 

251 2.3 5.‘l 

30 01 44 


14 

11 20 34 

246 44 10 

14 04 26 


15 

9 .59 31 

246 25 39 

12 47 18 

. . 

. 16 

7 40 47 

246 08 46 

11 29 H 


17 

8 25 55 

245 50 .56 

10 06 29 1 


2.5 

7 59 23 

244 02 49 

+ 0 31 47 S 


28 

7 59 11 

243 .58 1(5 

— 3 28 17 I 


October 6 

7 44 19 

242 35 07 

— 9 45 00 \ 


10 

7 03 47 

242'14 31 

-12 46 38 i) 


From observations of August 21, 27, and Sept. 2, Professor ITartling dc- 
ilvod fhe followingjiaralwlical elements: 

' Time of PcrihcUuni, 1822, Oetober 2.‘1, 21i. 4.T 1" 

, - Long. ofPcrili. . _ - _ ‘■2s' .‘11" 

Long, of ft ' - - - - 112 .21 Ml 

Inclination of orbit - - _ 52 28' 4(} 

JLog. of shortest <listancc - - 0*01)2.'{oJi 

Motion retrograde. 

The comet was discovered by Pons at Marlia, July 13, and by Gambard 
at Marseilles, July 20. In Germany it was first found on the 20th August: 
when it was nearl}- visible by the naked eye. Mr. Enkc at Seeberg has 
clearly convinced himself, by coniptu’ing eai'lier ol)ser\’ations made at Mar¬ 
seilles with those of August and September, that its orbit is elliptical, and 
he has found the following elements. 

Time of passage through the Pe- ? October 24 *09374, Mean Time of 
rihelium S Seeberg. 

Long, of Perih. - . - - 270®3r30 "*7 

- ft. 93 04 .';2 *4 

Inclination ----- 52 39 41 8 

Log. of shortest distance - - 0*0.‘)4.'»019 

Eccentricity - - - . . 0*9601780,1 

Log. of half the great axis - - 1*5253033 

Motion retrogratlc. 

These elements agree with the arc dcscributi during two months to 0'5. 

Enke is now engaged in further correcting them by later obscn'ations, 
ich, however, must soon be closed, as the comet will become invisible in 
: twilight. 

ADIPOCIRH OF CORPSES. 

The ^ipocire or fatwax of putrified carcases, which is quite different 
front ^ic^e and cholesterinc, consists, according to Mr. Chevreul (yinii, de 

f ra. , 7 tvm. 65), of margarine acid, sebaric acid, and an orange y'ellow prin- 
Ip, and is formed, according to experiments, by the action of the carbo- 
e of ammonia, which is disengaged by putrefaction upon animal sub- 
[ices, 
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EETUEN OP THE NOETH-WEST LAND EXPEDITION. 


The late accounts of this Expedition whidi reached Great Britain throu^ 
Montreal, prepared us, in some degree, to expect its return by the annual 
Hudson’s Bay fleet. On l^Viday the 1 fith, Captain Franklin, Dr. RicharcU 
son, and other ofiicers of the Land Expedition, arrived in Edinburgh, 
having posted from the north, where they were landed from the Hudsoifs 
Baysliijts. Their discoveries, we understand, will entirely adter our present 
views of the geography of the northern regions of North America. We are 
also informed, that the Gentlenien of the Expedition one of whom (Doptor 
liiohnrtison^ is a natb'C of this city, are of opinion that (-apt. Pairry will in 
all (arohabifity be able to double ley Oijae, and reach the South Sea.—- 
IMinburgh Observer. 

The Expedition was fitted out in the summer of 1819, and in the course 
of the following year was enabled, by ai iil)erail aid and reinforcement from 
the North West (’ompainy, to auh ance to the shores of the Great Bear 
Laikc, situated in about (i(> degrees north latitude, where it cncaimped and 
wintered. In tlic ensuing spring it apjjraaiiehed the Copper-MineRiver,,'ffjbicli 
it descended until it fell into the Ocean. Millicrto tiie Expeditioagy^a^B^ ^ 
eompanied by Mr. Wintzcl, ai elei’k the North West CVimpat iP M ^p bl^ 
Indian Imntcrs; but the open sea, which appeared at the confluences tlir^ 
river with the Oeeain, claiteJ the travellers so much with the hope of-'ukh 
mate success, ihatt it wais thought proper to dispense with the further at- 
teiuliince of Mr. Wiutzcl aiml his hunters, who rc'tunied up the river, liv¬ 
ing the Expedition to proceeil in two canoes to survey the coast 
lar Sea, eaistw^ard from t lie month oi'tlie (’oiipor-Mine River, towarfllI»||p|Jfc' 
sou’s Baiy. But in eonsetjnence of the aijiproaich of winter so early the 
end of August, heavy liills of snow, dense mists, and an extremely bare 
wardrobe, tlie Exj)edition was [injvamled cxjiloring further thau-about SOO 
miles of the eoaist to the north-east of the ('ojijicr-Mine River, andaaicer- 
taiuing thait the seal before them was ijiiilc open and free of ice. 

As the Exjiedition returned, its wants became alarming in the extreme, 
and it soon required the utmost foa'titude and exertions to brave the hard¬ 
ships which presented themselves. In approaiching tlmt jiart of the Coppo"- 
Mine River from which it set out, it svTis necossar}' to ilouble an immense 
point of lauid, which w'onld occupy a greail length of time; it was theraeforc 
deemed nreessarv to set the cainocs aidrift, and cut a direct course over land , 
to the(‘opficr-MineRiver, 'fhey crossed, after much difficulty,in acwoe.f 
constriicted with the skins of elks which tlicy haul killed; but in maiking 
way to the Grcait Bear Lake, tluy fell completely short of provisions, ImIIp' 
were lor many days under the ru’cessity of saibsisting upon sea-weeds, and tin**: 
powdered bones of the food they had alrcaul} consumed. In this situatioh ' 
Mr. Il<K)d, nine C’anadians, and am Ks(|aimaiu, fell victims; and haal not 
the survivors exerted themselves byai super-human cfl<>rt to reach the Great 
Bear Laike, it is probable tlK■^ would have aill perished. Here they found 
the heads and bones of the auiiiKits that served them for last w'intci'*8 pro¬ 
visions, which prcservctl them until their arrivail at some post belouging to ^ 
the Hudson’s Bay Company. 

Viirlhcr Parlieuhrs. —Captain Franklin hais succeeded in surveying the ; 
northern coast of North America, from the mouth of Cqp|ier Mine Rivtfr^ 
formtire than fiflO miles to the eastward. lie found the month of thait rivep> 
in hit. (!7 deg. 48 min. whieli is four deg. less than what Hcariie'^s«le;.it, * 
■and no point of the coast to the. eavstwaird evcceded t>8 dog. 20 min.; in 
one jilace it came down to (56 deg. .‘50 min. to the Arctic C’irde. The sea 
was stmlded with iiuuiincrable islands, between which aind the main land 
was an open channel of water four or five miUs wide, and from ten to forty 
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j&ltl^nM dcfip; no iei^^whatever. Mine 8ii|a}l . iBam‘s here and tha'e ad- 

to Bonie rock or promontory, all of wind) is nighly favourable to the 
^miccess of Captain Party', who, however^ conld'not'have arnved on the part 
of the coast to which ('aptaiii Prauklin proceeded until the latter had left 
. it on his return, which was on the 2dtb .of August^ pnd at which early period 
the winter set fo, and contiiiiied with’great severity, thotigh, as every body 
will remember, we had no winter at all in Eiighmd. 

On the 5th of September, on their return land, a snow storm occurred, 

. which covered the earth with two feet deep of snow: this was the fore- 
. runner of all the inudbrtttnes that befcl the party. 1'he musk oxen, tire 
rein-deer, the buftiddes, and immense flights of birds, imiucdintely hastened 
. away to the southward. Their provisions were all expended, no firewood 
was to be had; the fatigue of dnrgging their baggage tbrougli the snow iu- 
, duced them to leam^thOT canoes behind. W'itit great dilTieulty, and in the 
utmost distress froill ii^dand wnot of.food, they reached the Copper Miirc 
River, which lay bjii^eEm them and Fort Enterprise, where they hadpasscil 
the previous winte^>^aQd where they expected to find a supply of provisions. 
There was no wood to constrticC a canoe, or oven a and eight days of 
the only, fine weather during the whole season were lost in fruitless attempts 
to liver, was at length effected by a sort of bojit ordiaskut 

whi^, with the utmost diflicult^' and clanger, carried oyer the 
part)', one by dno, filling every time with water. 

Fipom this moment the Canadians b^an to droqi, and before they renehed 
, their destination, not less.than eight oi them |)erihh('ti from cold and hunger, 
.dhf^whole party having subsisted aiinov.t wholly on a species of lichen which 
raek», and gnawing jjieccs of Hieir skin cloaks. ith ex¬ 


actly tl^iwme-hord far^liihd someumes without even tliatfor tw'o or three 
days tp^^er^ the fiyg Englishmen, Captain Franklin, T.ienieiiants Hooil 
and Ba^pl^Rlchardibn, and a semnan, supported thcin'-elves by iheir 
l)Uoyaai[plil|)ints, and <fid all they could to cheer up the ilcspouding C’a- 
nadum hwters, but in Vain; they became, insiil>ordinale, refused even to go 
out. in search of gan»c or-firewood, straggled away from the rest of the party, 
and frequently laid themselves down on tiic snow, indillcrent us to wiiut 
mmlit befall them. 

With the most anxious desire to prcscn’c their lives, Dr. Kiehardseny and 
t>ientemmt Hood consented to rcitiain behind to tttiend to three of these 
infatuated people, who were unable from weakness to proceed. Two of 
tlleiU died, and the remaining one, a good ntarksinmi, .and more vigo^’pus 
than any of the party, became so savage ami ungovemiible, that he refused 
4b endeavour to shoot any thing towards their subsistence, or even to fetch 
a little firewood, which I)r. Richardson and ihe F.nglish sailor were oldigeJ 
todo’; and-while this s;xvage was left alone in the tent with Litaitenant 
Hood, the latter being indisposed and silting over a little fire, he shot him 
whh bis mufiket through the head, and killed him on the spot. After this 
he became more violent than ever, his looks were wild, and he uy.uttcrcd 
threats that could not be mistaken; so that Dr. Riehurdsoii, for his own 
safety, and that of the sailor, who had been a most lUitliful companion, 
fbtiftidlt necessary to get rid of the monster*, by shooting him through the 
head. Thus, of twenty persons whidi comjxoseil the Expedition, ten have 
perked:—through cold, fatigue, and famiru;, an<l tw'o by violent 
deaths; But the i^st of the party', afteV.alntost unparalleletl suflerin|is, have 
returned fo their friends ana their conntiy. It nmst be highly gratriyiug to 
tbe’Navil Ofltccrs, that in thc^ absence they were not forgotten, but ui^ 

* The man w.'is no doubt insane, In coDMiqucnce of the Iiard-ships be, with the 
otlicrs, had gone through; i 
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eiu'h has received n step of promotion in the service. Liciitenaht 'Hooil 
was considered os an excellent Officer, and an nccotnpHslied young muir, 
who, among otlier acefuireinbnts, wns an adniirnblc drunghtsinait. 

NEW LITHOGIIAPHIC PRINTING PRES^. 



The above r,ithographio riiiillii.; Pri'-,-, luus been irnented by Messrs. 
Taylor and Martinean, engineers ; :n>d IVoni the siipj-'b.cii) of its eoustriic- 
tion and eonsetpient lowness of pritv, (’neing, we are informed, little more 
than half the cost of the maeliim s Influrto in nse,) it promises to extend 
the art of lithography both among iunatenrs ami prinJers. We have oiu*- 
sclves examined this press, in conseqi.cncc of the liigli opinion entertained 
of it bj' one of the first mechanics in this connlrv; and jis far as »’e are 
enabled to judge, vve lamiot but highly a;'prc)ve of the simplicity and 
elTic.'icy of the machine. To those who are either amateurs or more deeply 
interested !)• the art, we recommend an inspection ol’ it, at the Inlhc- 
graj'hic hlstabliihinent of Mr. C’harles M. i!lich. No. 8, rickctt-sstroct, 
•Strand, wlicre it was ■.howii t(» ns, anti every explanation afiorded. 

The pres.«nre upon the surface of the stone is produced by depressing 
the lever in the centre, to which is attache:! an eccentric.; and tlie motion 
to the curritigc io given by the winch hiindk. 'I'here is a r<;gulating serew 
above tho scraper, by which the jiressure is adjnstetl with thq greatest accu¬ 
racy. It may be necessary ti> Inibrm such of oiir readers as are,not ac- 
miaintcd with lithogi’aphy, that the impression i.s given by the friction o.f 
tnc scraper, which is pressed on the stone while ])a.^siug under it. 

NAUTICAL .VLMANAC F(»R 182 .' 5 . 

Tliis work has just mailc its aj»peiirimcf, bin with sc,trc'-‘Tv ain alteration 
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fhim that of the preceding vdumbs, and without any aissurancc or prospect 
of iinprweinent or enl^enicnt for the future,ones. We know not whe¬ 
ther llis Mfiiesty’s Ministers are asleep on this subject; hut we trust that 
the House of Commons is not: i,nd that a question of so much public im¬ 
portance will not be suftered to pass over another session without some 
public inquiry. The mode of conducting this work is ?l public concern: 
the money of the putilic is expended iii bringing it to as great a degree of 
perfection as possible; and the ptMic ought to enjoy'' any and every emolu¬ 
ment which is derived from the sale of il. At all events, the proT>or officers 
ought to see that the wiiole of the profits, after making a liberal allowance 
to the bookseller, is approprhitcd to the improvement and perfection of the 
work. Now, wc have some little experience in j>rinting and publishing; and 
we cannot help thinking that a great deal moi-v might be given for the 
same money, the case Hi very diScrcut from that of an individual author, 
who may expect, aiui oughts to be repaid for his time and labour. Here, 
the Government is the publisher, who neither desires n<)r expects to de¬ 
rive any einoluinent from it; no expense is incurred for advertisements : 
tlie sole of many thousand copies of the work is well ascertained and en¬ 
sured: and, after making every allow'ance for the expense getting it up, 
•tnust secure a handsome profit to the publisher. For, even the nsml dis- 
to booksellers is not allowed on this work: Supence only on each 
all that is deducted ibr rcadi/ money, So that the publi^ier secures 
t9:^mself Pour S/tiUtugs and Supcii^' lor every copy that is solcL But 
v^iihould not a portion of this profn go towards the improvcini^ and 
pie)^M:tion of .the work? Why should this country suffer itself Ifep' he 
ee|i]^lll^^by the neigh})OUi^ili|; nations, in this impoitant part of its scientific 
fatneT^ the sake of enriOTing one indiridual ? Tluise are questions which 
we hbj^'wSi attract attention in the proper quarter, and (end tt) remove 
the iritich arb now' become pretty genera! on this subject. Wc 

shall advert to the contents of the work, in a subsequent number. 


.. OBITUARY. 

• Lately died, on his way to Geneva, Aij.x. Makci:t, M.D. P’.R.S. Ilono- 
nUT Professor of Chemistry at (icncva. 

■ On the 25th October, in the (filth year of his age, after a lingering illness 
of nearly four months, die*! Mr. Jamcs SoWEanv, F,L.S. M.G.S. &e., an 
ariist of considerable talent, well kmiwn as the designer and engraver of the 
Plates, and the publisher, of the complete h'lora of Great Britain, edited, 
under the title of English Botany,” by Sir .). E, Smith, the learned Pre¬ 
sident of the. Linnapan Society. He was a most intelligent anil laborious 
cultivator of Natural History, as the numerous works in which his pen and 
pencil have been engaged amply demonstrate; and his memory will long be 
Ci^eenied by those friends who nad an opportunity of estimating his modesty, 
inti^ty, friendly’ disposition, and devotion to hi-> fiivonrite pursuits. 

On the l.'kh died at Venice, after u short but severe illness, the Marquis 
Canova. He was universally celebrated as a scidptor of the first eminence, 
and revered for bis wortli as a man. 


LtST OF PATENTS FOR NEW INVENTIONS. 

^o John Collier, of C’ompton-strcet, Brunswick-squarc, Middlesex,, en- 
ghider, fbr certain improvements upon muehiiies for shcsmng cloth.—^D^cd 
27th Sept(OTber 1H22.—2 months allowed to enrol spoeifieution. 

ITo WilHam Goodman, of Cbventry, W;|rwickshirc, hatter, for certain im- 
provemcirts in looias.—27th Sept.—6 months. 

ifo 
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To John Dour Jicu, of Liuic-steet, London, oeq. who, tn consequence of fi 
ruinniiinicutioii niude to him by u certuin foreigner residii^ abroad, is be¬ 
come possessed of a nictiiod or means of improving the preparation ’of co¬ 
lours for printing wove cloths.—27th Sept.—6 months. 

To Benjamin Boothby, of the Iron-Works, Chesterfield, Derbyshire, 
ironmaster, for an improved inethod of manufacturing camion shot, by 
which a suiicrior shot is produced in the solidity and smoothness of its ex¬ 
terna! surface.—27tti Sept.—2 months. 

To John Dowell Moxon, of Liverpool, Lancashire, merchant and sliip- 
owncr, and James Fraser, of King-street, C/Oiniiiercial Road, jMiddlesex, en¬ 
gineer, lor certain improvements in shiii (*ahooses or lieartlis, and also for 
apparatus to he occasionally connected therewilh for the purposes of eva¬ 
porating and condensing water.—27th Sept.—6 months. 

To Frederick Louis Fatton, ofNcw Bond-street,Middlesex, watch-maker, 
for certain improvements on or additions to watches or chronometers in 
general, w'herehj they may be rendered capable of marking oi iiuUcating the 
precise moment of any desired observations or rapitl succession of observa¬ 
tions, and without the necessity of stopping the regular iiiu\ eineut of the 
watcli as in ordinary stOn-watches.—27th JSi-pt. 

To Thomas Timothy-lieningficld, of Higli-street, Wliitethapel, Middle¬ 
sex, tobacco manufacturer, andJo-shua 'J'aylor Beafc, of ('liristian-Btreet, 
St. Clcorge’s in the Fast, cabinet-maker, for certain iinprovcmeuts on steau)^ 
engine^—27th Sept. — (5 months. 

To ^hn Whitcher, of Ilelmet-fbw. Old-street, St. Luke’s, Middlesex, 
mechsinie; Matthew Fickford, of Wood-street, London, eonmion carrier 


and James Whitbourn, of Gosw'ell-strc'et, in the said county, eoael| 78 init 
for an improvement in the eonstruetiun of the wheels of all wheels 
riages, and all other vertical wheels t)f a certain si/,a 7 -' 27 thSei>t»— 

To .Tames Frost, of Finchley, Midillesex, fiir a ihl^hodof casting,' . 
stnieting I'onndations, piers, walls, imildings, arches, columns, 
mouldings, and other enrichments to buildings.-r-27th Sc[)t. — 2 montii^' 
'fo Samuel Pratt, of Bond-street, Middlesex, trunk and camp equipage 
maiiufactiii'er, for certain improvi'd straps or Imnds to be iiseil for securing 
luggage upon chaises or coaches, tn* for securing properly (generally) when 
placed in exposed sitmitiuiis.—27th Sept.—(J months. 

To Thomas Binns and Juiius Binns, both of 'rottcnhnni Court-road, 


Midillesex, engineers, for certain improvements,^! propelling vessels, and 
in the eonstriictiuii of steam-engines and boilers applicable to propelling 
vessels, and other purjjoses.—iSth Oet.—(1 months. 

To \Villisun Jones, of the parish of Bidwellty, Monmouth, engineer, for 
certain hujn'ovemeiits in the niamiiacturing of iron. — 18th Oet.—2 mon. 


To Stephen Wilson,'<r>f Streatliain, .Surry, esq., for a new manufacture of 
worsted.—ISih Oct.—2 months. 


To Samuel Francis Smnes, of llroad-strect, Ratleliffl*, Middlesex, slup- 
owner, for an iniprovoment in the coiistmctiun of anchors.—18th Oct.— 
G months. 


To Uriah Lane the younger,of Lainbsconduit-strcet, in the united parishes 
of St. Andrew Holborii and St. (Jeorge the Martyr, Middlesex,'straw-hat 
manufacturer, for an im|)rovement iu 'tlic platting of’ straw, and in umnu- 
faeturlng bonnets ami otiicr articles therefrom.— 18th Oct.—2 months. 

To John Williams, of (’ornhill, London, stationer, for a method to pre¬ 
vent the frequent removal of the pavement and carriage ])aths for; laying 
down and taking iip pipes, and fur oilier purposes, in streets, mads, ami 
public ways.—] 8th Oct.—2 months. 

To Joseph Brindley, of Frinsbury, near Rochester, Kent, ship4>iiilder,ibr 
certain improvements in the construction and building of ships, boats, barges, 
and other vessels for navigation.—18th Oct,~6 months. 
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The London Observatioiis by Mr. Cary, of tlie Strand. 
'lla.Q Boston Observations by Mr. Samuel Veali.. 
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The quantity of Rain siuce the SGth Scptenilier amounts to 5 In. 35. 

From the jI/iw. de Cinm. for August, we learn that the meteor observed on the Gth of 
that mc||$h, at a quarter past eight, was seen also at Havre, Mans, Cherhoui^, and South¬ 
ampton. 

EnuATA in p. 163, line 4, from bottom,for wook read umdx, 

171 , — 17 , for Tiinwhr rc'snl tuniicrk. 

1%, hist line, for 31 ivud SI'*. 
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LXIl. On the Measurement of the Progi'ess of an Eclipse, 
of the Moon •with a SextaJit or R^ecting Circle, By 
T. E. Bowdich.* 

It is impcg||iible to observe the beginning of,i^n eclipse of the 
sun or mcKHron sliip-board with precision; but by measuring 
tlic progress of eitlicr with a sextant, at iptervals of five mi- 
nutes, ttdvjmtage may .still be taken of these phenomena for 
the determination of the longitude. 

This mediod oflers the great advantage of multiplying the 
angles, and consequently of diminishing the errors by w^ch 
the partial observations may be alfected. i 

It was first jiropo.sed, for eclip.scs of the sun, by Wajte% who 
thus observed that of 1771-; King, who a^^iupanied Captain 
Cook in 1777, also availed himself of it; in both instances 

tlie mere observations, are recorded, without calculatiohy; for¬ 
mula, or result. * 

Kohler appears to have been the ^’st who recommended, 
and Humboldt tlie first who put in practice, the application of 
this method to eclipses ol’ the moon; the latter thus determined 
the longitude of Ibague, within onc-filUi of a degree: but as 
Oltmans, who calculated thi.s observation, has merely given 
us the result without the formula, and as I do not know' of any 
formula bemg in print, I thought it might be useful as well as 
interesting to submit the following, w'hich is general, until a 
neater one may be' discovered. 

I^ct A = longitude D — long. 0 — 180° 

A = latilutle of ]) 

ss augmentation ol' the relative longitude of ]) 

\ = movement in latitude .of }) 

d = derni-diametcr of 
r/ =:.... do. . 

p = parallax of O 
y/ —« . . do. . . ^ 
g ss enlightened part of ]) in minutes 

* Coinmunlcated by P. Baiu ow, Esq., Royal Military Academy. 
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t as the time before ox afbr the instant of calculating 
the longitude of >• 

T = time for which the above elements (from the Naut. 

Almanac) are calculated 
T' = mean time of the observation. 

To determine the relative orbit of the ]) we have 

X ay ■\-b X A A-\-a\=zb 

X = A' y=z x' Af -\‘a>!=b 

by which latter equations we may determine a and i; but we 
need not recur to these equations, observing tliat when 


tssOxszA ^ -V. 

t — l XssA+'a' y = A-l-X' X 

/asi = A + A ^,.1,. 

whence, the general expres- / A 

sionj:=A+/A' ^=x+/x', / -- 

which gives us the value I ^ 

of X aud^ in time, and en- \ j 

ables us to determine the \ ^ / 

place of the ]) at each in- 

To determine the distance of the centre of the moon anti 
coiie of umbra at any moment, we have (calling the radius ol' 
the cone of umbra g) 

D’=x-’ +y=+ 2(AA,+ kk) ^ + A*+a" 
OD=D D-|r 3)i—I>*ss(e + g + </)* 

(* + g~£/')^=(V+\) + 2(AA^ + W) i + A^-P A'^ 



To find the value of § we hat^ ' 


STss 


tang;» 


gg,^ML^ 

tang p 



TV 

tang;/ 


JT; JE::TT'; RR' JS; JT:: SS^; XT' JS-JT: JT; : SS^-TP: XT' 


TV ^ jrj% , , Xy (tang rf—»ng;>) ^ rj^rjv 
ung;i' ** tang;> 




of the Moon with a Sextant or defecting Circle. 

TTV TT' 

JE = JT_TR=^^jr^^^ 

, „ (t»nR /—tang d + tang ;>) TT' 

J Iv — mrz'TA** 


S$1 


tang j/ 

TT' 

“tang// (tang d—tang p) tang d—tang;; ' 

(tang ;»~-tang d + tang ;/) T T ^ ^ rprp, 
tang ;> (tang d—tang ;») 

Rr= tang s= ^' = tang - 

tang d + tang ^ tang g s= tang /> -f tang — tang 
g s: p + y (A/ + X/) ^ 2( A A, + AX,) / + A» + A«=y= 

(«-e/ 2 I— 


s' 



. _ — AA, —XX'+ A/ (AA,4 -^\)^-r (A/-t.>;0[(r4.0'-A^— 

V+>y" 

Thus this Problem serves to dcteniiine the longitude, when 
we Jiavc observed s and the relative time at the place; for de¬ 
signating this time by T', that of the calculation of the ele¬ 
ments by T (which must be taken near the o}>position) we 
have the longitude cxjjressed in time by the fonniila / = / — T, 
being west if I is positive, and east if it be lU'gative. 

The discussion of this formula shows, that il’ we make the 
quantity under the radical = 0, i. e. 

( AA,-h AA,)H( A/ + A/)[(t + 0^-A^-A'^]=0 
and derive tlic value of (z’+e) therefrom 

T -f e = ^A^-t-X* -(AA,+A^,p~ 

v+v 

it will be the value of the shortest distance between iJie centres 
of the conm umbra; and the ]). 


* Or rather g^(p + p'—rf)—<i' “Pour faire ccs calculs dc demr 

durec, on fait ordinairement Ic royon dc Toinbre o), parcc qu'on 

a remarque que Ics durces observdes etaient tou^ours plus lt>ngucs que Ics 
durces calculees, ce qu’on attribue a Tatinospherc dc lu Icrrc, qui intcr- 
ccptc la lumiurc du solcil, et fait le niciiic cdut que produirail une aug¬ 
mentation d’environ dans Ic raj’on dc la terre. Cette evaluation parait 
bien considerable/’—Dclanibrc, Astronwnie, 350. 

Tt2 


The 
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The time will be given the equation 
/ _ — -f T 

in which t indicates the middle of the eclipse. 

If we would have the beginning and the end of the eclipse, 
we make e = ScT, and the time of each will be given by the 
equations 

XX, + 4 T 

taking tlie sign -> for tlie beginning and + for the end. 

The duration of the eclipse will ^ven by 


4 n - V(AA, + -}- + X g)[(^ + ad'y^A^^] 

* a;-+>,«.» Tp 

If we desire the end of the immersion and the beginning of 
tlie emersion, we make e=o, and the times will be given by 
the equation 

t = ~AA,— + (A;g + + T 

A/’ + V 

being after the middle of the eclipse if we take the sign + of 
the radical and before if we take —. 

Let I represent the duration of the total immersion of the 
]), i, e. the time during which she remains completely invisi¬ 
ble, and we have 


IT — 1/ (AA/+ -t- (A;^ + 

2 * A/ + x;* ' 

Lastly: we have die hour to whicli any enlightened part e 
corresponds, by makings s equal to diis part, and deducting 
the corresponding value of L 

In all tl^se equations we use or repeat nearly die same lo¬ 
garithms, which very much expedites the calculation. 


Let, us suppose that we have measured the chord of distance 
between the two horns of the moon, which seems to me to 
admit of more precision; we have only to make the following 
additions in the original expressions for the elements, 
c = ^ distance of the horns of D 
t* = mean time of the observation of c, 

T = (p+p'—d)= radius of die section of the conus 

umbra, 

j8=sX^ + X ^s* dw: a r= -2-s= £ 

tang z = a sin z = /3 cos z a 

+fly x^axf —(Sy (J3zo/, Geom, Anal. No, 77.) 
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x^ -fy*sr r* equ. of circle of conus imhree. f* +( 4 ?'—D)^= 
df* eqiu ofcircumf. of J refl. to 2d axes. 


T^-A'-+y--2D.r'+l)'=!d'-' /= 

_ IX -f- ,4 4. ,i/i + ‘JD !tJ—‘JD 

X _ 

/J , —I)!—T<—J"f2DJT«+2D^-'4-2r’<i'‘ 

^ =-- 

making we liave 

4DV-D*-2Dt^--2DV'^= 

D‘+ 2D"(2c:’*-T«-rrO=: _T*-rf'*+2T-d'^ 

D«= - (2 c‘'-t*—0 ± 4^7‘ + 4cV-+ 'k/V 

D»==~(c + T)(c-T)-(c-rr)(c + t/')+2Vc*--c-T^---6V^ + fW 

f*-cV-cV'+d'V«==6'V'-'/'")-'r^(«;"'+d'^}=(c'*-T*)(c^--0 
=('r + c)(T—c)(d' + f)(f^—e) 

J^^ = (t+c)(t— c)-}.(f/'+<')(^/'“^')± ^ {T + c){T—‘C){(l'+c){d'—c) 
A'=j;T+c)(T—r), B'=(f/* + c)(c?'—c), D*=:A' + B'+2 v'~A'B'~ 
D* s= + /3"=( A/ + A®) ^ H 2 ( AA, + AA) ^+ A* 

wliencc (making —AA^—AA/=sA A/+A^=B 



The time of the middle of tlie eclipse is = T + '^ 
The four roots of tlie fallowing equation 
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, = T + 4- (c being = 0) 

gives the beginning of the eclipse, 
the end of die immersion, 
the beginning of the emersion, 
die enu of the eclipse. 


The duradoii of die eclipse is = 2 + 


u 


The shortest distance between the centre of the moon and 
of the section of the conus %mhrce (occurring when t is eqinil to 

the time of the middle of the eclipse, or < = T + -g ) will be 


given by die value of D derived from tlie^cqua^j||^ 


(4y+ 




= 0 


D 




B -- g 

Lasdy: any enlightened quantity of the moon or any distance 
trf die horns will be given by the formula 

observing that in the former case D = t — d' + e. 


in die latter, D*= A' 4 . B'+ 2 */ A'B' 

A'= (t 4 c)(t— c) B'=(d' + c)(d'—c) 

Thus we may have die time t expressed in function of c or in 
function of s. The longitude of the place will be expressed in 
time by the formula L = in which V represents the time 
of the observations of ^or c; the U)ngitude being east or west 
according as L is po^A^e or negative. Finally; substituting 
the value of we have the longitude expressed in the time by 
the formula 


Long.=Tw-+(4)±y^(A>+ 


B * 


I have calculated M. deHumboldt*s observation at Ibague* 
by this formula, and die result would no doubt accord' pre¬ 
cisely with that in the text, were the elements it contains free 
from errors; for, after correcting the most palpable, my result 
differs but 27" from that of M. Oltmans. The following 
errors cannot be disputed, and other lesser ones certainly 
exist. 

It is impossible that 21 ** 20 ' 45" at Paris, can be the mean 
time, since the elements are calculated very near die opriosi- 
tion, and tliis happened, according to the text, at 19® 26^^ 41". 
If we suppose for a moment that Uiis latter element is inexact, 
we may still convince ourselves that 21'* 20' 45" cannot be the 


♦ Voi/age de Humboldt^ Asti onomiqtte, (2 voh. 4to.) vol. ii. p. 2bn. 

correct 



Heply to Capt. Fotman m the Theory of the Tides, 335 

• 

correct time, by merely observing that tlie enlightened part of 
the moon 23' 30" must ne near tlie end of the eclipse, since botli 
the time and the quantity of the enlightened part of the moon 
continue augmenting; nevertheless, uie time of this measure¬ 
ment is 21^ 0' 13",9, i.c, less tlian 21** 20* 45", which is evi¬ 
dently absurd. This error of the text htaves no other alter¬ 
native than to deduct the time, for whicli the t;bservation is 
calculated, from that of the full moon, which gives us 19** 
27' 28",8, Another evident error of the text is detected as 
follows; 

Mean time at Paris 21** 0' 13",9 according to the text. 

Ibague 15 50 54,9 

Loi)git4ll^ h) time 5 9 19 

instead of 5 9 39 given in the text. 


Error 20" 


LXIII. Reply to Captain Forman on the Theory if the Tides, 
By Mr. Henry Hussell. 

To the Editors of the Philosophical Magazine and Jounial. 

Gentlemen, — As I happen to have a particular veneration 
for old theories when I consider new ones incapable ol‘ ex¬ 
ploding them, I shall, with your penais|ion, reply to CapOiiii 
Forman’s communication of last month, si which he so warmly 
advocates the expansive theory of the tides. 

Surely it does not follow, because wc admit the expansion of 
water, that therefore we must, w ithout consklcratioii, relinquish 
our former theories of the tides ! No. Let us call I’or the as¬ 
sistance of expansion when we can no longer “do w'iihout it, 
and reject our present opiirions when w'e discover their reten¬ 
tion unnecessary, taking care, as Ihr as we are able, to admit 
no more causes than are ncce&sat ily required to produce the 
effects. 

As Captain Forman has proposed a box of marbles for my 
instruction, I shall propose for him a better way of trying the 
experiment. Fill the box at one end w'ilh wheat ami the 
other with bran; of course we must ctmsider the wheat tlie 
ebb, and the bran the flow: on agitating the box, the wheat 
will descend, and consequently the bran will be elevated. 

Captain Forman next mentions an immense S 3 q)hon, the 
existence of which of course I shall not argue; but, those W'ho 

are 
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are acquainted with hydrostatics, well know that all liquids in 
c^cn vessels act upcm the principle of* the syphon inverted. 

The next point to which Captain Forman alludes, where he 
says, ** I cs^ prove in hundreds of instances that tlie tides ai*e 
rising when his supposed cause has no existence,” is decidedly 
hostile to his (Captain Forman*s) hypothesis; for, if my cause 
1ms no existence, 1 would ask Captain Forman where is liis 
cause? Now I w'ish to impress Captain Forman’s mind witl» 
one particular fact, namely, that the instant his cause is re¬ 
moved, the ^ect ceases; whereas in the old theorj', the wa¬ 
ters having been removed,^ and consequently elevated, in 
i^eavouriiig to recover th^ equilibrium, produce those inland 
floWb whi^ in many parts of the world do not arrive until the 
next tide, which is to give birth to the succeedil||||||flow, is even 
past its highest. Generally speaking, the age mTOe title when 
It arrives at London Bridge amounts to about twelve hours. 
The next point in question is the Atlsiutic Ocean; and liere 
I confess it would be tlifficult to make 90 degrees out of only 
60 or 70; but as it is well known to every ex|>ericiiced navi¬ 
gator tliat the Atlantic receives its princqml supply fiom the 
Soutlietn Oceaii; I do ]iot perceive that there is any need of 
conjuration. 

'I’he paragraph of the handful of water which Captain For¬ 
man has copied, I am sorry to say 1ms undergone such a 
change as i^ot only to convince me that he did not unilerstiind 
my meai^g/biit it has altered the sense materially; instead 
of^tiheihoon has ho power,” it should be ‘•'the moon has 
not poweragain, ^^^i.agnet lias no power,” should be “ a 
magnet has not power.” 1 say a miiguet has not power to 
lift a scale-beani, anil yet it has power to disturb its e(|uiH- 
brium. And tlm I hesitate not to declare a |ierfectiy analo¬ 
gous case with the e(|ullibriura of the ocean, or with tlic 
equilibrium of any fluid in any open vessel whatever. If 
Captain Forman still thinks that it makes any diflercnce 
whether the balance is supported from abtive or below', wc 
may accommodate him with a simple contrivance. 

Let a stick of abf>ut an inch in diameter be loaded at cacli 
end with a steel ball, taking care that its specific ppravity bo 
less than l^at of water: while swimming on its surface, by ap¬ 
plying a magnet, the ball tf> which the.iniluenoe of the mag¬ 
net is directed will,,lug sensibly elevated, although the magnet 
has not sufficient ^wer to support die ball m the atmosphere. 
Jn thjs experiment die ball under the influence of the magnet is 
eleva^ % the supmor gravity of the other ball, on the same 
principle that the flood tide is elevated by the superior gi avity of 
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the ebb; fi[»' take away the ball Uiat h not influenced by the 
niii^uet, and the other immediately sinks; Uike away the ebb, 
fmci the flow immediately subsides. 

As Captain Forman has manifested some uneasiness at my 
not further noticing his hypodiesis, I shall select, as an e^^- 
traoixliuary specimen of “ philosophical arguing,” tliat part of 
liis hypothesis where he says, “ Wc have only to lake a hand¬ 
ful of w’ater out of the ocean, at the time of the rising of the 
tides, to be convinced that the exjMUision of the water is the 
immediate cause of Uie pluenoiuenon; because, if the waters 
w'ore }>ulled upwards by the power of the mop»*s attraction, 
and not pushed upwards l)y the exptpsionrjjpftliepai'^cles be- 
low^, this water would not tall back tlie eafOi^ imtil dm iii- 
fllienee of tlMpnoon’s attraction had gone off." 'lliis is, in¬ 
deed, a niOTC of arguing which ought to be considered 
“ unique in the annals of philosophy.” Here is Captain For¬ 
man endeavouring to convince “ every astronomer and every 
})hilosoplier,” that because tlie moon is not capable of sustain¬ 
ing a handful of water in the atmosi>here, it has no power 
of elevating it whatever; and yet in another })lace he attempts 
to inlbrrn tliem how mucli llie power of the moon is. capable 
of diminishing its specific gravity. 

Captain Forman gives it as his opinion, tliat the attractive 
power of the moon is to that of llie earth as one to fi^ve hun¬ 
dred: now' granting that to be the case, which let us admit 
for argument sake, 1 say 500 ounces of water in the absence 
of the mcK)ii would in her jiresence weigh only 499* It is the 
same with a handful of waiter ; the mc^i attracts it in one di¬ 
rection with a power equal to 1, and: tIic eartli attracts it in 
another tlirection with a jiowei- equal to 500 ; tlie difference 
of these attractive powers at the same time, pliilosophers agree 
in calluig tJie water’s gravity; and to siis})cnd it in the atmo- 
sjjhcre I’equires that tlie attractive power of the moon should 
be equal to the attractive powaa* ol' the earth. 1 am suiprised 
that Cajitain Forman, w'ith all Ins precision and accuracy, 
should not be able to iliscover a difference belwecn the whole 
and a ])art 

The ease with which Ca})tain Forman accounts for the tide 
on the opposite side to the moon, is very remarkable. He 
simply imagines a repelling jiow er, w'hich 1 defy him to prove 
the existence of, and the w'ork is done. 

If Captain Forman’s imaginary repulsion sl^puld by his or¬ 
der be brought into existence, 1 promise him w'e shall veiy 
soon have no moon to argue about; us, in tliat case (similar 
tides being elevated on opjiosite sides) attraction and n;- 
piilsion must be equal, and therefore amount to nothing; the 
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moon would have no centre to revolve about, and consequently 
would fly off in a tangent The tide on tlie opposite side to 
the moon is occasioncil by the centrifugal fbi’ce which neces¬ 
sarily arises from the i-evolutioii of Uic earth and moon round 
their common centre of gravity, on the same principle that 
the waters at the equator are elevated from the centre by the 
diurnal revolution of the earth on its axis. 

Captain Forman has made assertions in his postscript to 
which, of course, I cannot assent. I sliall, how^ever, notice a 
peculiar sort of convenience in which the Captain so freely 
indulges; namely, that of deciding w'ithout considering. He 
says, Mr. Russ^ 1 sujppose, is so much of a philosopher us 
to know that whenever ^ is low w’atcr in any place, the tides 
are rising on mie side of it mul I'bhing on thgpthcr; and if 
the ‘superior gravity* of the water in this plac*caniiot pre¬ 
vent the waters from ebbing f)n one side, it is not very philo¬ 
sophical to suppose that it can lift tlic waters on the other.” 
Captain Forman would ha^e saved himself the trouble of this 
last assertion, if lie had previously considered that the earth 
is continually turning on its axis; and conseqiietUly is in re¬ 
gular succession exposing every degree ol' the equator on one 
side to die centrifugal force, and on the other side to the at¬ 
tractive powrer of the moon; and as the most dense waters 
(the ebbs) necessarily form an isosceles ti iangle with the moon, 
so are they ever ready to buoy up the flow's. 

I now tiike leave cn this controversy, and promise in some 
future number of your Magazine to lay before your readers 
some observations on ,the expansibility of water as connected 
with die rising of the (feaii. Henry Russell. 


LXIV. Observations on the Flexure of Astronomical Instru¬ 
ments. Btj Mr. Thomas 'ruEDooLD, Chil Engineer*. 

The furdier improvement of the accuracy of astronomical ob¬ 
servations being of great importance to the advancement of 
that science, a lew remarks on the flexure of the parts of in¬ 
struments may perhajis be regariled with interest by some of 
your readers. 

A slight acquaintance with the properties of natural bodies 
must have informed even a careless observer, that no kind of 
matter is endowred with perfect inflexibility; and on a closer 
examination we find that every change in the position or 
points of support of a body, is accompanied by a correspond¬ 
ing change m its stru^re; the different parts of the body be- 
♦ Communicated by tht Author. 


come 
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come extended or compressed in a dUTerent degree, or that 
which was extended in the first position becomes compressed 
by the change, and tlie reverse. In many cases these changes 
may be made sensible to the eye, and tlieir effects maybe 
shown in all bodies, when their magnitude is sujfficient for ap¬ 
plying proper instruments. 

From these principles, then, which experience furnishes, we 
may anticipate, that a change of form takes place in every new 
position of an instrument; and consequently that it should be 
so constructed as to render the i;flect of these changes of form 
insensible in making observations; or, where that cannot be 
accomplished, the eliect ol'flexure should be estimated, and the 
observations corrected accordhigly. 

In the co^pruction of instruiiieiits, it is therefore desirable 
to inquire what form is adapted for any given purpose; and^ 
assuming that the flexure will have a sensmle effect, it will be 
of some advantjige that the fonii be of the simplest kind, at 
least as far as regards the calculation of its flexure. 

And here we may remark, that teconoiny of material is 
of little if any importance, and therefore the forms of equal 
strength sliouUl be abandoned, and those of the least flexure 
substituted in their place. And since easy movement is not 
so essential as accurate movemenl, that form of axis seems the 
best which unites the greatest accuracy of fonn with that which 
is'least flexible. 

If an instrumoiu be supported by a horizontal axis, audit 
be ]>ut in motion, the centre will rotate in a circle of which the 
radius is equal to the flexure of the at the point inter¬ 
sected by the plane of tlie graduated arc or circle. 

Let IIS suppose the axis to be an uniform solid cylinder of 
which the i-adius is and the length from centre of pressure 
to centre of pressure I, W the weight of the moveable part 
of the instrument, anti M the wi;iglit of the modulus of elasti¬ 
city of the substance to a base of unity; also let p be the cir¬ 
cumference of a circle of which the radius is 1 or unity; then 

— = 8 or the deflexion in the middle*. (A). 

If the axis be a tube or hollow cylinder of uniform diameter, 
and r bo the radius of the exterior part of the axis, and nr l>e 
the radius of the hollow part; then 

i^HTiT^ir) = deflexion in the middlef. (B). 

♦ Practical Essay on Cast-Iron, fire. artt. 81, 87. and 100. The expression 
•— == M in this notation. The same equation may be derived from artt. 336 

and 33{> B of Dr. Young’s Natural Philosophy, vol. ii. 

f Pract. Essay on Iron, artt. 83, 87. and 100. 

U u 2 
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If the axis bp dimmished from the point where the weight acts 
towaids die points of support, so as to be of eipial strength in 
every part, the figure of' each semi-axis w’ill be tiiat generatetl 
by die revolution of a cubic parabola. In this case the de- 
fiexiou is greater; being, when i' = the greatest diameter, 

aOyiMH ® 

The same may be shown in the case of a hoi low cylinder, and 
it may be proved generally that an uniform cylinder, whether 
solid or hollow', is stifier than any figure inscribed within it. 
When an axis is Ibrmed of cyliiulers of dillerent diamelerfi. 


W(L'-/3) 


and the 


the deflexion of the middle part will be -—, 
deflexion of the extremities -j 77 ^ 5 j 7 r; consctjuciWy the whole. 

deflexion will be x + ^)= 8. (D.) 

Where L is the whole length, I the .sum of the lengths of the 
small cylinders, 11 the radius of the middle, and r the radius 
of the small cylinders. If the iw'o cylinders be of diflerent 
metals, M will difler in value in the diflerent members of the 
efjuation. [To be contimiuil.j 


LXV. On Govenio)’ Ei.i.is’s Dheovny tf the Action of Cold 

on Magnetic Needles. 

To the Edit(H\s of the Philosophical Magazine and Journal. 

A Lunsdown Crosceiit, Batli, Nov. !), 1S2^. 
FEW days ago, in hxiking over your pub¬ 
lication for last yejitember, my attention was arrested b}' part 
of a letter from 13. De Sanctis, M.D. “ respecting some Iri- 
gorific experiments made on the magnetic fluid,” Their prin¬ 
cipal result is,—that at certain iow tein})eratures magnetic 
needles lose their powers, which the writer attributes to the 
action of cold on the magnetic fluid. Neither the llict, how'- 
ever, nor the explanation is new. Above seventy years ago 
the lact was made known to the w'orld, and a nearly similar 
explanation f of it given by Mr. Ellis 1 in the account he pub¬ 
lished 

# Essay on Cast-Iron, artt. 81, IK), and 100. 

■}• The chief difference of the explanations is only this: Mr. Ellis con¬ 
jectured that the action of cold on the needle, as well as on the magnetic 
particles or fluid, may contribute to produce the effect; while Dr.De Sanctis 
excludes the action of cold on the needle from any share of the effect. 
“It is only, or at least principally,” he says, “ the action of cold on the 
magnetic fluid itself that produces the paralysis” of the needle; and he 
intimates that the magiU'He Jiuid mai/ be f'ivaen into a refined ethereal u-cl 
f The late Governor Henry Ellis, wiio died in IHOil; and was, for se¬ 
veral 
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lished of the voyage undertaken to Hudson’s Bay in 1746, in 
search of a north-west passage. I should not deem this cir- 
cuinstiince worth noticing, but for the very extraordinary ac- 
knowleiigeinent that it ims pleased Dr. De Sanctis to make of 
the source t)f his experiments: “ I am,” says the Doctor, “ in¬ 
debted lor the idea of these experiments to the sinqdc ohsetim- 
tion of Ciiptain Ellis, who, meeting ice inountains * * in Hud¬ 
son’s Bay, saw his needles sluggish at their approach; and 
says, he restored them to their former activity by %varinth. 
¥ar from reasoning on the c/irumstanres, he has the air tif're- 
jtealing the fact as a kind of mysterious accident. What a dil- 
lerence between that rough transient observation and llie re¬ 
sults tee have obtained! 8iich is the j>rogress of science, 
aided by titflb, zeal for ex})ei iinent, and skill in obsn-ving !” 

After this representation, it will scarcely be credited, with¬ 
out referring to the \"oyagef, that so far from not having rea¬ 
soned on the circumstance of the compasses having lost their 
magnetic pi\)pei’ties, and of having the air of repeating the fact 
as a kind of mysterious accident, Mr. Ellis actually occupied 
above eight pageswith conjectures, reasonings and hypoUiesc'S 
concerning its cause. An attejii})t w'as made to restore the 
powers of the compasses by retouching their needles; but the 
effectual remedy, heat, seems to have been discovered, in con¬ 
sequence of an hypothesis § which has obuiined the recent 
honour of adoption by Dr. De Sanctis, with little variation, 
except what results from his philosophic idea of the conversion 
(f the magnetic fiiid into refined ethereal ice. 

I am, gentlemen, 

Vour verv obedient servant, 

Fkancis Ei.us. 


LXVI. Description of a new Printing Press. 

7b the Editors of the Philosophical Magaziiie and Journed. 

Ctentlf.men, — -Tji IH press may be used in common printing, 
lithographic printing, and l()r various other purjmses, and is 

veral years previous to liis death, the ()ldcs.t Meuihcr or Father of tlie 
Ko 3 ’al Society. 

* Neitlier the approach of ice-mouutains, nor ioc-inoiintiiins, are in any 
wav mentioned. See Kllis’s Vovajje, paije ^xJl. 

4- See Ellis’s Voysige from page to page 229. 
j Namely, from page 220 to page 229 of his Voyage, entitled in the in¬ 
dex Some Thoughts on Magnetism.” 

^ See Ellis’s \^>yage, page 220. 
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Description of a neve Printing Press. 

equal in efleefe^to any hitherto constructed; such ns the Stan¬ 
hope, Rutliven’s, &c. for which patents have been taken out; 
and much superior in simplicity of construction and cheapn<;ss, 
which will recommend, we hope, its general adoption. It is 
also easily made by any common blacksmith who is a good 
workman. 

In the adjoinii^ 
figure, let ABCI) 
be the general frame 
of thfe press, con¬ 
nected by the cross 
pieces NO, DC. E 
is a centre connect¬ 
ed with the fi’ame 
by tlie bars EN, 

F:R, EO. To this 
centre are affixed a 
bar KL, and a lever 
EF, to which the 
hand is applied 
when tlie press is ^ C 

used. 

Tliere are also several other pieces connected by' joints at 
N, G, I, K, h, M, O, H, which are so adjusted to each other 
that when the hand is applied to the lever EF at F, by press¬ 
ing it downwards KL is brought into a horizontal line or pa¬ 
rallel to GH or DC, in which situation NIG, OMH, also 
form each a straight line. It is evident from a long well- 
known principle in mechanics, that the nearer tliese different 
pieces, as above mentioned, are to a straight line, the greater 
is the lever EF, in proportion to the perjiendicular KS at 
the otlier end of the lever EK, formed by a perpendicular 
from K falling on FE produced. (Gregory’s Mechanics, voL i. 
prop. 144. cor. 1 .)—Consequently a small force applied at F 
will be sufficient to produce a very great effect at K, when 
1K, KE are nearly in 4 straight line, and so on, for the other 
))ieces above mentioned. 

Hence the force applied by hand at F must l)e very consi¬ 
derable in forcing down GH, which slides on iron cylindri¬ 
cal bars, or in pressing any substmice placed in tlie aper¬ 
ture PQ. 

Wherefore the whole theory and principles of the press are 
apparent. I am, &c. 

Edinburgh, Oct. 1822, MecHANICUS. 

We think our Correspondent is not aware of the ad¬ 
vantages 
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vantages which have already been derived fi’om the above prin¬ 
ciple ; as, with the exception of the original screw press, we do 
not recollect seeing one to whicli it has not been applied. 


I^XVII. AiUuvuml Blowing the Narcissus. 

To the Editm's (^'the Philosophical Magazine and Journal, 

L Hartwell, Nov. 12,1822. 

AST winter I communicated in the Philoso¬ 
phical Magazine*, a catalogue of plants which flowered imsea- 
sonably. 1 have now further to record a very unusual bo¬ 
tanical phmiwmenon. The Narcissus Tazeila^ or N. orientalis 
of Curtis, Wng the white Polyanthus Narcissus of tlie shops, 
is now in flower in the open ground in iny garden at Hartwell 
in Sussex. This })luiit was coining into flower at its usual 
time last April, w'hcn the blooms before their expansion were 
eaten off by the slugs, and the stalk afteiuvards cut dowm. If 
this w'cre the cause of the reflorescence of the plant in Novem¬ 
ber, florists may learn from this accident how to produce 
an autumnal crop of spring flowers, by cutting them off in 
spring. Yours, 

T. Forster. 


LXVIII. On the anomalous magnetic Action of hot Iron beVween 
the ichiic and blood-red Heat. By Pe'I’Ek Barlow', JEsq. 
of the. livyal Military Academy. Communicated by Major 
Thomas Colby, of the Boyal Engineers^ E.R.S.\ 

In consequence of certain theoretical results relative to the 
magnetic action of iron, obtained by Mr. Charles Bonnycastle, 
1 was desirous of ascertaining the relative attraction w'hich 
different sjiecics ol‘ iron and steel had for the magnet; and 
with this view I procured two bars of each of the follow'ing 
descriptions of metal, 24 inches in length, and one inch and a 
(juarter stpiarc, which being plac(‘d successively in the direc¬ 
tion of tlic dip, at 11 certain distance from the compass, the 
disturbance occasioned by each was carefully noted; first with 
one end upwards, and then with the other; and assuming the 
timgents of the angles as the measure of the disturbing power, 
I obtained the following .specific results, viz. 

* Vol. lix. p. 212. 

f From the Transactions of the Philcsoplncal Society, Part I. for 1822. 

Malleable 
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Mag. Pow. Mag. Pc 

Malleable iron . . , 100 ‘ Shesir steel soft ... 66 
Cast iron. 48 I . hard ... 53 


Blistered steel soft . 67 Cast steel soft .... 74 

-hard 53 - hard.... 49 

As it was obvious from these experiments, that the softer 
the iron the greater was its power, and the contrary, I was de¬ 
sirous of det(‘rmining how nearly these different kinds of me¬ 
tal would approximate towards each other in their magnetic 
action, when rendered perfectly soft by being heated in a fur¬ 
nace. With this view, bars of ecjual size of cast-iron, malle¬ 
able iron, shear steel, &c. were rendered white hot, anerbeing 
placed in the direction of the dip, as before, their powers, as 
was anticipated, agreed nc^d‘ly with each other ;||3iit still the 
cast iron, which was weakest wliile the mcla) was cold, ex¬ 
ceeded a little in power all the othcirs when hot, and the mal¬ 
leable iron which had the greatest power cold, had the least 
wlienhot; but the difference was not very great, and might 
prol>ably arise from some accidenttd circumstance. While 
carrying on these experiments, it had been observed, both by 
Mr. Boimycjistle and myselti that between the white heat of 
the metal, when all magnetic action was lost, and tljc blood- 
red heat, at which it was the strongest, tliere was an interme¬ 
diate state in which the iron attracted the needle the contrary 
way to what it did when it w as cold, viz. if the bar and com¬ 
pass were so situated that the norih end of the needle was 
drawn towards it wheil cold, the south end was attiracted du¬ 
ring die interval above alluded to, or while the iron was pass¬ 
ing through the shatles of colour denoted by the workman the 
bright red and red heat. 

As this anomalous jiction had never before been noticed, I 
was desirous of examining it a little more particularly; and 
with the assistance of Mr. Bonnycrtstlc, the following series 
of experiments were performed, wliolly directed to this in¬ 
quiry. Before entering upon the detail, however, it may not 
be amiss to notice those results which have hidierto been ob¬ 
tained relative to the magnetic action of heated iron ; and to 
show how the contradictory statenieiits, that wc find on the 
subject, may be rfeconcihid with each otlier. For exanqilc: 
we find it stated in Newton’s Optics, that red hot iron lias 
no magnetic property; while Father Kircher .asserts that the 
magnet will attract red hot iron as well as cold, (“de Mag- 
nete,” lib. 1). Again, in Vol. xviii. No. 214. I’hil.Trans. it is 
stated, that hot iron not only has lui attraction for the magnet, 
but that its power is increased by the heat; and tliese asser¬ 
tions 
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tioas liave boen rc})ejilcd by many other authors, each sup¬ 
posing that liis results were at variance with the other. 

M. Cliivallo seeius to have been tlio first writer, who was 
luilv aware that theses amtradiclory staleniejits arose from the 
observations being made w'ith the iron at different degrees ot' 
heat. H<; fbuiul, iftnt although iron at the red heat had a 
greater j 3 f)wer over the magnet than when cohl, yet, at the 
white heat, it had a less; but he says he is still unable to de¬ 
cide, \vht*l)ior ail the magnetic power is inlircly lost at tljc 
white heat, (Cavailo oji Xiagnelisni, p. 312). More recent 
e:;})(,'riincnts o!i this subject are also recorded in vol, ix. 
Part 1. ol'the j’ran-aetiijns ofilie iloyal Society of Edinburgh, 
by William ScoresLv, Kstj. Ihit oven here it does not appear 
that this gej||icma:i was aware of the total loss of power at a 
certain (em})erature; for he oLjscives (after showing that iron 
red hot has a greater junver than wlien cold).; “ The contrary 
to tins has, I liiink, been generaliy asserted ;” from which it 
v.'onkl seem, that lie laid not heated his iron to a sufficient de¬ 
gree to detect the non-action at the white heat. 

Xotwlih^tanding. thereiore, all thi; exjiei imcnts that have 
been made, it is pi-etty evident from the above remarks, that 
consklerabh.'imcertainly still haiigs over the re.siiJts; arising, 
wilhont doubt, iVum tlie want ol jiropcr conveniences for lieat- 
ing bars of snnieient .si/.o, and to a }>roper degree of intensity; 
whei’cby one anllior has mniced one iiict, and aiiother a difie- 
reiii, one, v, iilioul being aware how imicli depended upon a 
very slight change in the temperature oTthe iron. 

On the^e grounds thereilire it is presumed, that the follow¬ 
ing e.s:porinients w'onld be entitled to some notice, as they 
.verve to reconcih* all the.-.e apparently conlradieloiy state¬ 
ments; but the principal reason lAhieh has induced me to lay 
tliem belln’o the Koval Sueietv is, tlu* anomalous action which 
they have been the ineani^oi <lisco\cring,'whi]e the iron passes 
through the shade.s of bright red and red, already alluded to 
in the preceding part of this paper, and wliieh, to the best of 
my knowledge, has never been nolieetl by any author. 

J^^rjwi iinenfs on the anomalons Jliii aetion of healed Iron idiich 
fak'cs place >Ldiile the Metal relains the bright red and red 
heat. 

I liave already obscrveil, tli-it tl>is anornuloiis action w'as 

noticed wliilo we were pursuiiig other exjierimenls, and that 

th ose wliich follow', were whoilv directed to an examination of 
^ ' » 
these irregularities, 

Vol, GO. No. 295. xVor. 1322. Xx Jti 
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In our first experiment, the compass was placal nearly west 
of the Imr, rather below its upper extrejnity, an<l distant irom 
it about 6^ inches. At the wliite heat the attraction of the 
iron was lost; and at the blood-red heat we had 70° of de¬ 
viation in the needle; but that intermediate action we were 
searching after did not appear; at least it was by no means 
so obvious as we had noticed it in our preceding exjieri- 
nients. 

. TUc position of the bar and compass was not how'ever quite 
the same as before; w'e therelbre raised the support of the bar 
^miit four indies, by which means its iqiper extremity was 
the same height above the compass; ami on repeating the ex- 
perimeut with the bar thus placed, we obtained an obvious 
deviation of the south end of the needle towards tlie iron of 
which remained fixed about two minutes. 

Having gained this by raising the bar four indies, w’e now 
raised it six inches; and on apjilying it in this place, we ob¬ 
tained a deviation of 10i°, which remained fixed about the 
same time as before; when tlie needle siiddejilv vidded to the 
natural magnetic power of t lie iron, ami obtained almost in- 
‘ atantaneously a deviation of Sl° the opposite way. 

It w’as thus rendered obvious, that the quantitv of negative 
attraction at the red heal, ilcjiended upon the heiglit or depth 
of the centre of the bar from the conijiass; and as the natural 
effect of the cold iron was duiiiged by placing tiie coinjiass 
below the centre of the bar, the cpiestion w'liidi naturally sug¬ 
gested itself was, Will the negative attraction al.M) change ? 
To decide tills' point, we lowered our compass to within six 
inches of the bottom of the bar; in which position the cold 
iron necessarily attracted the south end of the needle, and 
produced a deviation <}f 21°. l^pon heating the bar, we linuid, 
as usual, all its power u})on the ueetlle cease at the white 
heat; but as tliis subsided into thsHbright red, tlie negative 
attraction began to manifest itself, and it soon funouiite<l to 
10|°; the north end of the needle being attracted towards the 
iron. Here it remained stationary a sliort time, ami then 
gradually returned, first due north, and uitiniately to 70° SO' 
on the ojiposite side. 

Having made these preliminary experiments, I was anxious 
to undertake a regular series, hoping by this means to be able 
to reduce this sjxjcies of action to some fixed principle; for it 
will have been observed, from what is stated above, that the 
negative attraction appeared to increase from each extremity 
of the bar towards its middle; whereas the positive or natural 

action 
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action of tlie iron decreases in the like cases, and (passing 
through zero in die plane of no attraction) has its quantity m 
attraction different when placed towards the npj^er or lower 
extremity of the bar. 

The negative attraction has also the same change of cha¬ 
racter in the upper and lower extremity of the bar; but as It 
increases towards the middle, it appeared to jiass through a 
maximum to arrive at that change, which seemed wholly in- 
explieiil)le; and f must acknowledge that, after all the experi¬ 
ments I have made, it still remains so. It is at all events cer¬ 
tain, that tile least change of j)osition of the compass when 
near the (venire of the bar, changes altogether the quantity and 
fpiality of this negative action. 

In the ex]K*riinents dehiiled in the following table, I used 
four dilfereiu bars, each ^25 inches long, ami 1 j inch square; 
two of them of cast iron, denoted in tlie first euluimi by C. B, 
No. 1 ; C. B, \o. 2; and two oi‘ malleable iron, denoted by 
M* 15, No. I, ami M. B, No. 2. 

I had alno two other bars, one of cast and one of malleable 
iron, of the same dimensions, which were not heated, but kept 
as standards for determining tlie (juanlily of cold attraction, 
as tikis could not safely be doikc by tlie bars used in the cxjwjri- 
ments after being so repeatedly licaled. 

The time employed in each experiment was about a quar¬ 
ter of an hour: the v\ hitc heat eonimonly remained about ihreti 
miuutes, when the negative jittraetion commenced; this lasted 
about two minutes more, when the usual attraction took place: 
this sometimes arrived at its niaximmn vei’v rapidly, but at 
others it proceeded increasing very gracbiiilly; simi commonly 
within tlie time stated above, tlie needle had been tbmid per¬ 
fectly stationary. 

In the table, to avoid coniiislon, that attraction wliich took 
place accoriliiig to the kjifKvn laws of cold iron is marked plus^ 
whichever end of tlie neetlle approached the iron, and the 
opposit4? attniction is marked minus. For cxainjile: when die 
compass is aliove the centre of the bar, the north end of the 
needle should be drawn towards the iron ; but wdicn the c*om- 
pass is below' the centre, the south end should approach the 
iron; these therefore are both market! pluSf and the contrary 
attraction at the red heat is marked minus. 
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Mjrperimenh on the Smut in Jfheat. 

It should be olisorved, that all the above experiments were, 
made with the bars inclined in the direction of- the dipping 
needle, or nearly in that direction, and it will be seen that the 
negative attraction was the greatest where the natural attrac¬ 
tion was the least; that is, opposite the niidtlle of the bar, or 
in the plane of no attraction. I was led, tiierclbre, to make 
n few cxpt?riinents with the bar inclined at rlglit angles to its 
former position, hut the results were by no means so strongly 
marked as in the preceding ex])erimcnts: we always found a 
certain (juaiitity oi“ negative attraction, but it was very incon¬ 
siderable, never amountijig to more than 

I also made one experiment witli an iron 21-lb. ball, but (lie 
heat was too intense to make any very accurate observation. 
The numbers obtained were 

Cold attraction +13“ '\^’’hUt''beal 0“ O'. 

Red beat —3“ 30'. Blood-red lu'at H 19“ 30'. 

It may be proper also to state, that, being y,oul>trnl how far 
the heat itself, independent of the iron, might be the cause of 
the anomalous action above descrilied, 1 jn’oeured two cojipcr 
l)olts of rather larger dimen.situis than my iron bars, and bad 
them lieated to the greatest degree lliat metal would bear; 
but on apjdyiug them to the compass, no motion whatever 
could be dise»n ered in the needle. 

Tlie only |irobahlc exjilanation which 1 can offer by way of 
accounting I'or tliese anomalies, is, that the iron cooling faster 
towards its extiemities than towards its centre, a jiart of the 
bar w’ill become magnetic before the otlier part, and thereby 
cause a dillerent species of attraction ; but 1 must acknow¬ 
ledge, that this will not satisfactorily explain all the observed 
phienonieiia. The results^ liowever, arc stated precisely as 
they were noted during the cxjieriments, and otliers more com¬ 
petent tliaii my elf will probably be able to deduce the theory 
of them. 


LXIX. Kxpcrimrnis on the Smut in Wteaf. By Mr. Samuel 

Ta y i.o u , of Bungay. 

To the Editors if the Philosophical Magazine and Journal. 

Gentlujiex, —Or the infectious nature of the disease called 
smut in wheat, 1 have King been conviticcd h orn a se*rics of 
cxj>erimunts ^tiul observations wbicli cannot have deceived me. 
By smut I wish to be clearly nmhastood to mean that kiiu! 
which shows itself in small romidisb balls t*r bladders, nearly 
similar in appearance, when gjowing. to cars of wheat: but 
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whicli} on being broken, arc fbiiiid to contain a black subtiie 
powder, extrenuJy telid and disagreeable t(' tiic smell. 1 am 
thus particular in describing the disease, i)ecause most writers 
on the diseases ot' wheat liavc inside slrsinge conliision on the 
subject, having jumbied togelJicr .siniil, miitlew, jH'pj'.crbrand; 
ill short, all llic diseases to vvhicli this grain is lisibie, under 
one ilenomillation; whcreiis nothing can be more distinct. The 
smut, brand, or collibiaiul, is perha})s the most generally 
known; and is produceii, I believe, entirely by intection,*- 
I mean by the breaking of the balls containing the powder, 
and bv the rubbing of such jiowdcr against sound grains. It 
is in ilie power of any man to jmuluci; a smutty crop; but, 
wliiil is of vast importance to know, it is c{|nally in liis power 
to jirodncc a clean crop, ct-cii from seed which lias been pre¬ 
viously infected. It is not m> intention at present to go into 
the merits of [larticnlar jircjiaratioiis for this ))urpose; hut the 
fact is well known to every pvactical I’arnua’, that proper care 
in wni.hin£r, brinwii; and liinimi; seetl wheat ivill counteract the 
infectious (pialities of the .smut powder, and will generally en¬ 
sure a clean crop. 

The pe])})erbrand i.s a disorder jicrfectly distinct from the 
foregoing, Wdien growing, it is distingni.'.iicble from healthy 
oars bv the elialf (instead of adhering to the grain clo.seiy and 
regularly) starting nearly at right angles with die .stem anti pre¬ 
senting an iintwen spiky a])pea:ance; the Intervals beiwfcn the 
JtO.ihfs or OLit-*itle coating of the grain being open so as to ad¬ 
mit a sight of t'le diseased grain within, 'i'hi.s latter is a hard 
round substance, not unlike either in sha])e or colour to a pep- 
})ercorn, and having no ajijmrent ollinity ttJ a grain t'f wheal. 
From exjicrinienJs which I have nu^le, 1 have no hesitation in 
saying that this dise:i.se i.s also ])ro])agable by infection, or by 
the cont«K't of the pepper ball: with sound wheat. I am also 
equally certain tliat careful wasliing, steeping, and liming will 
restore the inlecletl grain to health: this will appear the more 
extraordinary when the following circumstances are taken into 
consideration. A jiarcel of fine clean wlieat (consisting of 
uhout three pints) was w'cll rubbed by me with tlie halls of ibis 
same jiepperbraiul; one half of which was immediately sown 
in rows in a plot of ground prepared for the pur})o.'.e, No. 2 ; 
the other hallj No. 1, w-as then waslicd, steepeil about half an 
liour in a .solution of ^reen viti iol and water, limed, and sown 
in rows by the side of the former half. To my surprise, there 
was a striking diflerence in the appmrunce of rihe plants of 
each parcel throughout the winter, which dlffoivncc continued 
to increase till harvest. The infected, vtixt-'idihed jinrcel was 
di.seased not only in the ear.s, but the whole plant was distorted, 

aiul 
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ami at tlie time of cutting was ni>t much more than oiic-half 
the height of the other. The subjoined sketch will better ex¬ 
plain the state of each than mere wonls can do. 

Nearly the 'whole of No. 2 was . 

pepperbrand: No. 1 was entirely a 

free from it. Each liad been rub- 11 i 
bed in a similar manner, only tliat y 

in the one csise infection had bet'u Q § / 

stopped ; in the other it had been f ri $ 

sullered to take its coiirst*. The y\ fXl J ^ M 
extraordinary part of the business j o 

is, first, that a hard substance like M 
peppei’lirand should possess in- 

lections qualities at ail, and next, No. i. No.'i. 

that that infection should extciul 

not to the oar merely, but to the v.li.)]e plant. 

I wish some of your correspoiuh-nts would but try the ex¬ 
periment and coinmiinicate the result; but let it be dOue with 
the strictest attention and care, o)- ii v. ili l)e \cor^c than usekvss. 
Of the necessity of regard to nunutia? iti such matters, surely 
there can be no doubt. Every thing hinges <.>n it. 

. Mihlew' in wheat has been so ably and so fully described in 
Sir .loso})h Banks’s vciw elaborate and scientific work* on tliat 
subject, tluit any tiling but a reforcucc to the book itself rau»t 
be superfluous on the present occasion. {Suflice it to say, it 
has nothing to do vvitli smut of any kind, nor, I believe, are 
any kind of steeps available to prevent it. I assert this-with 
coufulcnce; although in o})j>ositi()n to the recorded opinions 
both of Sir John Sinclair, anil Dr. CartwTight; the former of 
whom some few years since strongly recomraeiuled steeping the 
sccii in a solution of sulpRate of ciTpper, but latterly seems tt> 
have changed his mode of attack, by coalescing with the worthy 
Doctor, and advancing to lay salt ©n the tail of tlie enemy. It 
ought to be observed, however, that Sir John applies himvself 
« jiriori to the soil, and recommends a dressing of from 30 to 
40 bushels of salt per acre: whilst the Doctor sallies forth, 
pot ill hand, to besprinkle the plants with salt and water as 
they grovy\ I believe pi‘cssurc of the soil to be the best re¬ 
medy; for which reason I. liave always thought highly of the 
dibble husbandly'. To prove the utility of consolidating the 
soil by well ti'eadijig it, I once took the pains to tread very 
carefully one half of an exjierimentaf patch of ground which 
Imd been sown with w'heat in rows, and the soil of which was 
rather loo<c: the treading was done not lengthwise but aavas 


* Sec Phil. Ma,?. vol, x\i. p. 33.j. 
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LXXy* ExperimmU on Ml(m& of Steely made with a viep 
to its Jmp'ovemenL Ep J. Stodart, Esq. E'.M,S, arid 
M. Faraday, Chemical Assistant at the lioyal Institution 

Jn proposing a series of experiments on the alloys of iron and 
steel, with various t>ther metals, the object in view was two¬ 
fold : first, to ascertain whetlier any alloy could be artificially 
ibrmed, better for the purpose of making cutting-instruments 
than steel in its })urest state; and, secoiidijf, whether any such 
alloys would, under siinijar circumstances, prove less suscepti¬ 
ble of oxidation; new metallic combinations for reflecting 
}uirrors was also a collateral object of research. 

Such a series of experiments were not commenced without 
anticijaitiiig cojisiderablc difliculticvs, but the facilities nffbrded 
us in the laboratory of the Royal Institution, where they were 
jiiade, liavc obviated many of them, llie subject was new, 
and opened into a large and interesting field. Almost an in¬ 
finity ofdiflerent metallic combinations may be made, accord¬ 
ing to the nature and relative pro})ortions of the metals capa¬ 
ble of being alloyed. 11 never has been shown, by experiment, 
whether pure iron, when conibincd with a minute ]iortlon of 
carbon, constitutes the very best material Tor making edge- 
tools ; or whether any additional ingredient, such as the earths 
or their bases, or any other metallic matter, may not be ad¬ 
vantageously combined with the steel; and, if so, what the 
materials are, and wliat the proportion reejuired to form the 
best alloy for this miicli-desircd and most important purpose. 
This is confessedly a subject of difficulty, requiring both time 
and patient investigation, and it will perhaps be admitted ns 
some apology for the very limited i)rogress as yet mad^O. 

By referring to the analysis of woot/, or Indian steelf, it 
will be observed, that only a minute portioii of tlie earths 
alumine and silex, could be detected, tliese cartlts (or their 
bases) giving to the wootz its peculiar character. Being satis¬ 
fied as to the constituent parts of this excellent steel, it was 
proposed to attemjjt making such a combination, and, with 
this view, various experiments were Tuade. Many of diem 
w'cre fruitless; the successful niediod was the following. Pure 
steel in small pieces, and in some instances good iron, being 
mixed with charcoal powder, were heated intensely for a long 
time; in this way they formed carburets, which possessed a 
very dark metallic grey colour, sometlfing in appearance like 
the black ore of tellurium, and highly crystalline. "When 
broken, the facets of small buttons, not weighing more than 
500 grains, were fre(|ueiitly above the ciglith of an inch in 

* From the Journal of Seuniccs and the Aits. + Ibid. vol. vii. p. 288. 
Vol. 60. No. 295. Kov. 1822. Z z * which 
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wicUjh* The results of several experiiuents ou its composition, 
wiiic^ appeared vei^' gave di’.'JS iron, + 5*64? carbon. 

This bemg bwken and riibt)^ to powder in a mortar, was 
mixed with pdre aluminre,. and the whole intensely heated in 
a close crucible for a considerable time. On being removed 
from the furnace, and oj>encd, an alloy was obtained of a white 
colour, a close granular texture, and very brittle: this, when 
analysed, gave 6'^ per cent, alumine, and a })orlion of carbon 
not accurately .estimated. 700 of good steel, with 40 of the 
alumine alloy, were fused together, and 1‘ormetl a *’ery good 
bidden, perfectly malloable; this, on being forged into a little 
bar, ana the surface polished, gave, on the application of di- 
sulphuric acid, the beautilul ilamask which will presently 
noticed as belonging peculiarly to wootz. A second ex¬ 
periment was made with 500 grains of the same steel, and 
67 of the alumine alloy, and this also j)rovc(l good; it forged 
well, and gave tlie damask. 'I’liis specimen Ims all the ap- 
pireciable characters of the best llombay ^voolz. 

•Wo, have ascerUiined, by dlj eet exi)eriment, that the woolz, 
atthough re}icatedly fusctl, retains the peculiar })ropert 3 ' of pre- 
serjtiitS||^» damasked surihee, when lbrge<l, j)olisljed, and acted 
upQUj^y dilute acid. 'J'liis ajijicarance is a])j)arcntly pro¬ 
duced by a dissection of the crystals by the acid; Ibr though 
by the hammering the crystals Jiave been bent about, yet their 
forms may be reatlily traced through the curves, wliich the 
twisting and hammering^ hav^e })roduced. From this uniform 
appearance on tlie surface of Avootz, it is highly probabl^' that 
the much-admired sabres of Damascus are made from this 
steel; and, if this be admitted, there can be little reason to 
doubt, that the damask itself is mei’i'ly an exliibition of cry¬ 
stallization. That on woolz it cannot be the cflect of the me¬ 
chanical mixture of two substances, ^iron and steel, unequally 
acted upon by acid, is shown by me circumstance of its ad¬ 
mitting re-lusion, without losing this property. It is certainly 
true, tliat a damasked surffice may be produced by welding 
togetlier wires of iron and steel; but if these welded specimens 
are fused, the tiamask does not again ap})ear. Suj>posing that 
the damasked surfece is depen^nt on the develojiement of a 
crystalline structure, tb^,the superiority of w'ootz in showing 
the effect, huiy fairly l^ccmsidered as dependent on its power 
of crystallizing, wiien solidifying, in # more marked manner, 
atid ip mlil'^ decided forms, man the iOTRnmon steel. This can 
oidy be accounted for by some difference in tlie composkion 
of me two bodies; and as it has been stated that only the earths 
in "small quantities can be detected, it is reasonable toii^^r, 
that the bases of these earths being combined with the iron and 
carbon render the mass more cr\’’stallizable, and that the struc¬ 
ture 
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lure drawn out by the hammer, and/contused (though not de¬ 
stroyed), does actiially occasion tlio’dan^ask. Jt is highly pf-o- 
bable, that tlie wootz is steel, accidentally co^biiiod with the 
metal of the eartlis, aiul the irregularity observed in different 
cakes, and even in the same ad^e, is in acconlaiice ‘with this 
opinion. Tlie earths may be in the ore, or they may be derived 
from the crucible in which the fusion is made.* 

It will appear by the following experiineiit, that we had 
formed artificial wootz, at a time when this certainly was not 
the object of reseaT’ch. In an attempt to reduce titanium, 
and combine it with steel, a portion of menachaiiitc was heated 
with charcoal, and a fused button obtained. A part'of this 
button was next fiisetl with .some good steel; the proporiSions 
were 96 steel, 4-luenacluinite button. An alloy was formed, 
which worked well under-the hammer; and the little bar ob¬ 
tained wais evidently different from, and certainly superior to, 
steel. Til is was attributed to the presence of titanium, but 
none couiil be found in it: nor indeed was any found.evcn in 
the menachanile button itself. The product was iron and car¬ 
bon, combined with the earths or their bases, and was in fact 
excellent wootz. A beautiful damask was produced oh this 
specimen by the action of dilute acid. Since this, many^at- 
tenipts have been made to reduce tlie oxide of titanium ; it has 
been heated intensely with charctial, oil, &c., hut hitherto all 
have failed, the oxide has been changetl into a black powder, 
but riot fused. When some of the oxide was mixed with steel 


filings, anti a little clnircoa! addcil, on being intensely Heated 
the steel fnsetl, and ran into a fine globule winch was covered 
by a dark cok>ui etl transparent glass, adhering to the sides of 
the crucible. The steel con1aim*d no titaiiiiun, the glass proved 
to be oxide of titanium, with a little oxide of iron. These ex¬ 
periments have led tis to doubt whether tilauiiiin has ever been 
reduced to the metallic state. From the effects of the heat 


upon the crucibli;s, which became sciit, and almost ffnid, simie- 
times hi fifteen minutes, wc had in fact no reason to suppose 
the of heat interior to any before obtained by a furnace: 


* innking the nhnuiuc for the imitation of wfiotz, wc bad (H*fa!.ioii to 
obstirve the artificial fuiiuation uf ph^mbago. Some of the carburet of iron be¬ 
fore-mentioned having been pounded and mixed with fresli charcoal, and tlion 
fused, was found to have been converted into pellet ]>biiiibago. Tide had luit 
taken'place tliroughout the whiple ^mass; the metal lud soon melted, and run to 
the bottom; but having hcet:i|i^tin(UHi in the furnace fur a coni^rable time, 
the surface of the button had i&.eivcd ah additional portion of chaiffial. aiKl had 
heooine plumbago It wo!: sofl-, scctile, bright, stained paper, and hdd every 
other character of that body $ it was indeed in no way distinguishable from it. 
The internal port of these plumbago buttons was a crystalline c^uret: a portion 
of it having been imwdered, and fused several times with charewl', at last refused 
to teelt, and on tlie uncombined charcoal being burnt away by a low heat, It was 
found that (he iiV'htde uf the steel had been converted iuto pluQ^agOi this powder 
vv’e attempted to fuse, but w-eJ^ not successful. 

‘ *Z Z 2 —that 
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>*wftkwt'U6e(l in these iastifeK^Funent& a blast furnure^ sup- 
ptihd'by a ceostatit itid powbrhil ^treom cxt'«tir; the fuel gmvd 
8feai&>rclsliire eoke, with a little eliarcual; both 1 lessimi ant! 
Comidi crucibles were used, tnie being carefully luted into 
ai)tidier,-^and even three have been united, but tb^ could not 
be made to stand the intense heat. 

Meteoric iron is, l^ analysis, always found to contain nickel. 
'Dae proportions are 'vu.rious, in the specimens that haA’e been 
chemically examined. The iron from the Arctic regions was 
found to contabi three prr cent, only of nickel, while that from 
Siberia gave nearly 10 per cetU. With the following analysis 
erf* this last we are favoured by J. G. Ghildreii, Esq. 

37 graius of Siberiiin ilietcorir iron ga\ c ftraius of peroxide of iron, 
and 4*52 {mdas of oxide of nickel. Siipj)osins; the rqui\alcnt miinbcr for 
nickel to be 28, these quantities are equal to 

Iron3;i*e9, Nickel 3-o6, « .37*25 

Suppoinng the quantities to be correct^. Iron Nickel .3'.') b 37*0, the 
proportions joer cent, are. Iron t)0‘.34, Nickd 0*40, == 100*00. 

A second experiment on 47 craiiis, gave 01 grains of peroxide of iion 
«i:42.57 iron. I'he ammoniacal boliition of nickel uas lobt b> an accident: 
reckmuug from the iron, the quantities per cent, arc, 

Iron 90*67, Nickel 9*42, == 99*1)9 

A thifd exi>eriment on 50 grains, gave 73*00 grains peroxide of iron * 
50*99 iron, and 5*4 of oxide of nickel, =s 4*51 nicK^el,or vrr rent. 

Iron 91.00. Nickel 8*01. Loss 0*99 = 100*00 

The mesa of the three gives 8*90/icr cent, of %iu'kel. 

The meteoric iron was dissolved in aqua rt^ia, and the iron thrown 
dowu by pure araiiionia, well ^vasiicd, and heated red. 

In the first experiment the ammoniacal solution was e\aporatcd to dry¬ 
ness, thennununiu driven oil by heat, and the oxide of nickel re-dissolved 
in nitlic acid, and precipitated by pure potassa, the mixture being boiled a 
few seconds. In the third expenment the nickel was thrown down fVoni 
the ammoniacal solution at once by {Hire potassn. 'J'bc first nietliod is host, 
for a minute [Kirtion of oxide of nickel escaped precipitation in the last ex¬ 
periment, to which the loss is prol)abl,\ to be attributed. All the precipi¬ 
tates were heated to redness. j. G. (’. 

We attempted to make imitations of the njeteoric ironS^’JS’ith 
perfect success. To some goo<l iron (horse-shoe nails)| were 
added three per ceni> of pure nickel; these w ere inclosed in a 
crucildie, and exposed to a high temperature in the air-furnace 
£br ^me jiiours. The metals were fu^, and on examining the 
button, the nickel was found iit combination with the iron. Hic 
alloy was taken to the forge, and proved under the hammer to 
be quitje, as malleable and pleasant tok J^prk as pure iron; the 
colour iwhlbipolished rajther whiter, %i.s specimen, togkljer 
with a small bar of meteorU' iron, have been exposed to a mdst 
atimospht^a; dmy are both a* litUe msted. In tins cose it was 
lo epi^sc a piece of pure iron with than; it is probable 
diat, under pirpnmstanccs, the pure iron would have been 
more acted iqxm* 


The 
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l%e same- success attendetl-In 4Dnaikmg 
die Siberian'meteoilic iron'agi^^ably to^Mr. Chilfm^’ar^siuidiJ^ 
sis* We biisecl some of the same good iron, with \&^pei'^taeidi 
nickdl; the- metak. were Ibmid perfectly coinhined,' but ^iessf 
malleable, being disposed to crack under tlie hammers 'Tlxe 
colour when poushed had a yellow tinge. A piece of this aUoy* 
has been exposed to moist airibr a considerable timej togedier 
wkh a piece of pure iron; they are both a little rusted, not, 
however, to the same extent; that with the nickel being' but 
slightly acted ni)on, companitively to the action on tlie pure 
iron. It thus appears dint nickel, when combined widi iron, 
has some effect in preventing oxidation, though certahily not to 
the extent that has at times been given to it. It is a curioi^ fact, 
that the same quantity of the nickel alloyed with steel, in$tb||:dof 
preventing its rusting, appeared to :iccelerate it very rapidly. 

Platinuiii and rhodium have, in the course of Uiese experi¬ 
ments, been alloyed with iron, but these compounds do not 
appear to possess any very iiitcrestiiig properties. With gold 
we have not made the experiment. Tlie alloys of odier metals 
widi iron, as lar as our exjierience goes, do not promise, much 
usefulness. The results are very different when steel is used; 
it is only, however, of a few of its compounds that we are pre¬ 
pared to give any account. 

Together with some odiers of the metals, the following, have 
been'alloyed with both Knglish and Indian steel, and hi various 
prqportions: platinum, rhodium, gold, silver, nickel, copper, 
and tin. 

All the above-named metals appear to have aii affinity for 
steel sufficientiy strong to make them combine; alloys of plai- 
tinuni, rhodium, gold and nickel, may be obtained when the 
heat is sufficient!}' high. This is sc> remarkable with pltithTum, 
that it will fiise when m contact with steel,, at a heat at which 
the steel itself is not affected. 

With respect to the alloy of silver, there are ajiue very cu- 
rioasi^ircurastances attending it. If steel and silver be kept ift 
fusion together lor a lengtli of time, an alloy is obtained, which 
appears to be very perfect while the metals are in the ffaid 
state, but on solidifying and cooling, globules of pure silver 
are expressed from ilic mass, and appear on the surface of the 
button. If an alloy of this kind be mrged into a bar, and then 
dissected by the actk)|| of dilitle sulphuric acid, the silver ap¬ 
pears, not in combination witli tlie steel, biit in threads thtOugii- 
out the mass; so that the whole has the appearance rff'a biihdle 
oF'fibres of silver and stteel, as if they had beeil united “by WtM- 
mg*' The appearance of tliese silver fibres is \wr 3 r beaittlfiii; 
they are sometimes one-eighth of an inch in length,’‘arid 
gest the idea of giving mechanical toughness tO jsteel, wbdre a 
vei-y perfect edge may not l>e required 


At 
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tinuis, when silver And steel have been very lonpf ia 
of perfect fusion, tlie sides of the crucible, and fmjiieiitly 
also, are covered with a fine and beautiful dew t>f iniimlc 
bf silver:—^this effect can be produced at pkasure. 
I'drst we were not successful in detecLiug silver bjj chemical 
ni ^these buttbns; and finding die steel uiiilbrnily ini- 
ttwmld, were disposed to attribute its excellence to an efiect of* 
li0 or to a quantity too small to be tested. By subse- 
40^iments we were, however, able to detect the sih'er, 
than 1 in 500. 

• 3W.SP Icing the silver alloys, the proportion first tried w'os 
I 160 Steel; the resulting buttons were nnifonnly steel 

and silver in fibres, tlie silver being likewise given out iu glo- 
b<itW during solidifying, and adhering to the &uriiu*e of tlie fused 
button; some of these wlien forged gave out Uioiv globules of 
sQver. In tliis state of mechanical mixture the little bar-*, w hen 
exposed to a moist atmosphere, evidently jirtKluced voltaic 
action^ and to this we are disposed to nttribnle the rapid de- 
stnictmn of the metal by oxidation, no such desti ucti^ e action 
taking place when the two metals are chemicall\ comhined. 
These results uidicated the necessity of diminishing the quan¬ 
tity ci silver, and 1 silver to 200 steel was ti ietl. Here, again, 
were fibres and globules in abundance; with 1 to 300 the fibres 
diminished, but still were present; thej' were tleteeted e%eii 
when the proportion of 1 to 400 w'as used. The successfiil 
exparimeut remains to be named. When 1 of siher to 500 
steel were properly fused, a sery perfect button w'as jiroduccd; 
no silver appeared on its surl’ace; when forged and dissected 
by an acid, no fibres were seen, nlthougli examined by a high 
magnifying power. The speeinieii forged remai'kably well, 
althbugh very bard; it had in every respect the most la\our- 
able appearance. By a delicate test every part of the bar gave 
silver. This alloy is decidedly superior U) tlie sery best steel, 
and this excellence is unquestionably owing to combination 
with a minnte portion of silver. It has been repeatedly made, 
arid always with equal success. Various cutting-tools have been 
made fi:om it of the best quality, lliis alloy is perhaps only 
inferior to that of steel wdin rhodium, and it inay be procured 
at a small exiiense; the value of silver, where the propor¬ 
tion is so smml, is not worth naming; it will probably be 
applied to paiiy important purposes In^^^e arts. An attempt 
was fnodt m procure the a] Iloy of steel with silver by cementa- 
a small piece of steel wTapped in silver Icat^ being 1 to 
l6l^%a8|rij[tinto a crucible, wiiich being filled up with pounded 
a fji ^ ^as submitted to a heat sumcieiit to fuse the silver; 

white heat for tlirec hours. On examining it, 
fiiiitid fns*ed, and adhering to the steel; no part 
had combined. Qlie steel Imd suffered by being so long kept 

at 
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at a temperature. Although this expegg^ent in 

eifectin*^ the alloy of steel with si^er, there is r^on .1^ t^^ve 
that witn some otlier metals, alloys may be obtained by jtb% 
process;—the following circumstjuice favours this sugges^E:^^ 
XVires of platinum and steel, of about equal tiismeter, wejn^’ 
packed tc^etlier, and, by an expert workman, were pmec^ 
united by welding. ITiis was effected with the same facility 
as could have been done with steel att4 iroti- On being 
the surface polished, and die steel slightly acted on by ap 
a very novel and beautiful surface appeared, the steel 
tin uni forming dark and white clouds; if diis can be emptied 
with very fine wires, a damasked surfiice will be obtamed, 
exquisite beauty. I'liis experiment, lyadc to ascertain the ijrdid* 
ing pro]>erty of platinum, is only iiained here in conseqlfien^ 
ol observing iJiat some of the largest of die steel cloucls had 
much the appciiranee of being alloyed widi a portum of the 
platinum. A more correct survey of the surface, by a high 
magnifying juiwer, went far to confirm Uiis curious fact: some 
nua e dii cct exiierimenls are proposed to be made on this ap^ 
parent alloy by cementation. 

The alloys of steel with platinum, when both are in a state 
of fusion, arc very perfect, in c\'ery pi oportiou that has been 
tried. E(pial parts by weight form a beautiful alloy, which 
takes a fine polish, uud docs not luriiish; the colour is the 
finest iimigimible for o miri’or. Tlie specific gravity of this 
lieautiful compound is 9*86^. 

90 of platinum with 20 of steel, gave also a perfect alloy* 
which has no disposition to tarnisii, die specie gravity 15*86; 
both these buttons are malleable, but have not yet been applied 


to any specific purpose. , 

10 of platinmn to 80 of steel, formed an. excellent alloy. T^is 
was ground, and very highly polished, to be tried as a mirrosr; 
a fine damask, however, renders it quite unfit for th^ purpose. 

The proportions of platinum that appear to improve sted 
for edge-instruments, are from 1 to 3 per cent. Experience 
does not yet enable us to state the exact proportion that forms 
the best possible alloy of’ diese metals; 1 *5 per cen t. will pro¬ 
bably be very nearly right. At die time of combining 10 of 
platinum widi 80 steel, with a view to a mirror, the same pro- 
pordems were tried with nickel and steel; this too had the da¬ 
mask, and consequendy was irnfit for its intention. I|; jis cu¬ 
rious to observe die difference betw^n diese two alloys, as to 
suscepidbility for oxygen. The platinum and steel, after laymg 
many months, had not a spot on its surface, while that with nicfcw 
was covered with rust; mey were in every respect IjejS; upd^ 
similar qircumstonces. This is given as an in.stanqe». sTiOwmg 
that nickel with steel is much more subject to oxidation fhan 
when coiiibined with iron. ... 

The 



Expa hneuis on ihe AUoyi of Siesl. 

^Rie alloys qf steel widi rltodium are likely to prove highly 
valhabl& The scarcity of that metal must, however, operate 
against its introduction to any great ex.tent. • 

It , is to Dr. Wollaston we are indebted, not only Tor sim- 
gesting the trial of rhodium, but also for a liberal supply of the 
metal, as well as much valuable inibrmalion relative to fuel, 
crucibles, &c.; this liberality enables us to continue our ^pe- 
riments on tliis alloy. The proportions we have used are from 
1 to 2 jper cent. The valuable properties of the rhodium al¬ 
loys iiife hardness, witli sufficient tenacity to prevent cracking 
aidbet hi forging or in hardening. 'This superior hardness is so 
'^remarkable, that in tempering a ffiw cutting-articles made from 
the alloy, they required to be lieatecl full 30°l’iihr. higher than 
the best wootz, wootz itself requiring to be lieaieu full 40° 
Above tlie best English cast steel. Thcnnometrical degrees are 
named, that being the only accurate nietiiod of tempering steel. 

’ Gold forms a good alloy witli steel. We are j-et enabled to 
apeak of its properties. It does not promise to be of the same 
vidue as the a,lloys of silver, platinum, and I'licnlium. 

Steel with two pey cent, of copper, forms an tdloy. Steel 
also alloys with tin. Of the value of tlicse we have doubts. If^ 
on further trial, they, together with odier combinations requir¬ 
ing, more time than we have been able to bestow on them, 
should prove at all likely to be interesting and useful, tlie re¬ 
sults wUl be frankly communicated. 

Our experiments have hitherto been confined to small quan¬ 
tities of the metals, seldom exceeding 2,000 grains in weij^t; 
and we are- aware that the operations of the laboratory are not 
always successful when practised on n large scale. There 
does not, however, appear to be any good reason why equal 
success may not attend ffie working on larger masses of-the 
metals, provided the same diligence and means are employed. 

From^.die facility of obtaining silver, it is probable tliat its 
altoy widi steel is the most valuable of those we have made. 
To enumerate its applications, would be to name almost every 
edge-tool.. It is also probable that it will prove valuable for ma¬ 
king die^ especially when combined witli the best Indian steel. 

SpecifcQravi0^$qf Allots, ^c, mentioned in theprecedingPaper, 

tmhsmmered... 7*847 Steel, & 10j;er cnttnickcl(inicror) 7*384 

Woota, unhammered (Bombay) 7’66S Steel,& 1 rt. gold,hammered 7*870 

Wootz, tilted (Bombay). 7*370 Steel, & 2 jht ct. silver, ditto ... 7*808 

Wootz, fifi cake (Bengal) . 7*730 Steel,& 1'5;«r ct.{>la(tinum,ditto 7*7.82 

Wootz, fused & ham’’. (Bengal) 7*787 Steel, & l*5;)ert't. rhodium, diUo 7*795 

Meteoric iron, hammered . 7*965 Steel, & 3 jkt ct, nickel, ditto... 7*750 

Iron, and 3 j)rr cent nickel ... 7*804 Platinum 50,& steel 50,unlia**.* 9*662 

Iron, and 10 cent nickel... 7*849 Platinum’90, & steel 2(1 ditto f 15*88 

Steel, & lOdo. jdatinum (mirror) 8*1(X) Platinum, hammered and rolled 21 *25 

* The calculated mean specific gravity of this alloy is 11*2723, asi^iming the 
cpccific gravity of platinum and steel, as expressed in this table. 

f The calculated mean specific gravity of this alloy is 16*0766. 

LXXVI. On 







J Yk 


Description of Hcniipodius uivosus, 353 

Uie rows; die result proved highly in favour of the consoli¬ 
dating system; -that ptirt which had been trof^den w^is not in 
the least mildewed; the untrodden was very much so. 

The species of smut called in Uiis county jwwderbrand or 
blind ears, though certainly unsiglitl}', is not so injurious as it 
apjxjars: I do not think it infectious; though I have taken 
some pains to inoculate good seed with the powder. The first 
heavy rain generally washes it ofi’ the stem on which it was 
produced. It is more prevalent in wdiite than in red wdieat; 
but it is likewise frequently found both in barley and oats: 
careful washing in two or three waters ^vill prevent the spread 
of die disease. * 

I have been induced to send you the above, in the hope, as 
before observed, that it may leail to disc'ussifm and prticdcal 
observation amongst such of your reailers as may have a taste 
for agricultural pursuits; and believe me to remain, ; 

Gentlemen, 

Your most t)be<Iicnt humble servant, 
Bungay, Oct. 22 , 1822. S. TayLOH. 


LXX. «/’Hemipodius nivosus; n Bird from 

Africa, Bi/ Wii.liam Swainson, Esq. F.li.S. and L.S, 
M.W.S.^'c> 

The singular birds forming the genus Hemipodius, are inlia- 
bitants of the African and Asiatic conlineiil. I'lieir usual .size 
is so remarkably small, that they may be considered the pyg¬ 
mies of die gallinaceous tribe; between which, and the Orallce 
they appear to hold an intermediate situation. Like die 
Couriers [Cnrsorms) they are destitute of die hind toe, and 
have the same lengthened legs; but the bill is straight instead 
of curved, and the nostrils furnished with a convex horny 
membrane, instead of a depressed naked furrow. Little us 
known of their manners or oeconomy. They inhabit (ac¬ 
cording to Teminiiick) the confines of sandy deserts, and the 
arid tracts of Africa and India, ap})earing to migrate, tw'o species 
being known to visit die southern parts of Spain. Their flight 
is said to be amazingly rapid. Nine specifs; have been de¬ 
scribed with much accuracy by Professor T^minck in his 
valuable work on the Gallinaccce. 

Respecting the generic appellation of these birds, much 
•opposition has been evinced by diosc authors wlio have no¬ 
ticed diem; for no less tlpii eight dilicrent generic names have 
been proposed; among these the priority, I believe, belongs 
to Brisson, w'ho distingiiishetl them by the name of Cotimus 

* ConimunicaLeil bv the Author. 

Vol. 60. No. 295. Nov. 1822. * Y y 
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^1^4 Descriptim qf Heinipodius iiivosus. 

in his OmUhplogta printed in 1763. This name, therefore, 
shdnldi, I think, have been adopted by modern writers; but m 
Jh?ofessor TemmincU has given such a full account of the 
^cies,and proposed another so very expressive as Hemipodivs^ 
1 think much confusion will be saved by continuing it; particu¬ 
larly as this has already been done by Cuvier; although 
Dr. Leach, in transcribing Temminck’s descriptions, has 
i^lopted the unmeaning one of Turnix as a Latin designation. 

HEMIPODIUS Nivosus.—A\Tiite-spotted Tumix. 

Spec-Char*.—IL supra ferrngineo vnrins; mcntoalbescente; 
jugulo pectoreque pajjiide ferrugineis, maculis albis nitidis or- 
natis; corpore albo; uropygio caudieque tectricibus superiori- 
bus ruhs, immaculatis. 

Above varied with ferruginous; chin whitish; throat and 
breast pale ferruginous with white shining spots; body white; 
rump and upper Uiil-covcrs rufous, unspotted. 

Description.— Size of a lark. Total length about five 
inches. Bill dusky, half an inch from the angle of die mouth 
to the tip; compressed the whole length, but not so much ele¬ 
vated at the base as about the middle, where it slighdy rises, 
and the culininc (or dorsal ridge) forms a gentle curve to the 
tip, which is not, however, either bent down or notched: the 
under mandible is straight. Nostrils large, placed in a groove, 
which reaches to more than half the length of the bill, and 
there terminates in a point; it is defended above by a pro¬ 
tuberant, convex, horny covering, which nearly reaches to 
the end of the groove; die nasal aperture is by a lengthened 
marginal slit at the base of the protuberance, and close to die 
margin of the bill. Upper plumage reddish brown, striped with 
whitish fawn colour, and freckled transversely widi blackish 
on the back and scaputary feather's; this whitish colour bor¬ 
ders the sides of each feather, and has an internal narrow 
edging of blackish brown, wliile the shafts are crossed by short 
blackish lines: the sides of the head are not spotted, but an 
obscure whitish band seems to pass both above and below the 
ears; the back, rump and upper tail-ccwers are rufous, and 
likewisOvdiisporticd; die low^r Wf of all the wing-covers are 
white, uppi^ half ferruginouis with white spots and mar- 
ginsi. 'Ine fVings fire rounded, the three outer quills progres¬ 
sively longer; the fourth very short,and the fifth surpassii^ 
m length all the others *: the lesser quills (nearest dboul- 
der) are formed like thfr i^capulars and are remarkably long, 
fiir exc^in^.in len^h all die greater quills: the three exter- 

v? * A singular formation, which I have not the opportunity at present of 
comparing with other birds of this genua. 

nal 
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nal qaills arc white, with tlic ti|)s and base black; the r^ain- 
der, together with the lesser quills, are black with white tips; 
die Tail is nearly hid by its covers, and just exceeds the 
length of the wings when closed; the feathers are fasciculatec^ 
very short, and fawn-coloured, transversely marked with waved 
bands of dark ferruginous, edged with black. Spurious quills 
black. Of tlie under plumage, the chin is nearly white, chang¬ 
ing gradually to ferruginous; each feather on the neck and 
breast being spotted with white, which spots possess tlie 
gularily of being in some lights almost in visible,»but in others 
of a pure shining snowy whiteness; from tlie breast to the 
vent all tlie })lumage is wliite. Tegs yellow, one inch and a 
quarter from the naked part of the thigh to the heel; all the 
toes are cleft to the base, and the inner one smallest. 

The birds of tliis genus have such a general resemblance in 
the markings of their variegated plumage, that a minuteness of 
description, although tibjectionable on most occasions, here be¬ 
comes absolutely necessary. 

This description was framed from a specimen belonging to 
Mr. Leadbeater, who received it fj'om Africa; another I have 
since seen in the well-known Museum of Mr. Brookes, 


LXXI. ^ Tetter from John Pond, Esq. Astronomer Royal, 
to Sir Humphry Davy, Bart. President rf the Royal Society, 
relative to a Dcranganent in the Mural Circle at the Royal 
Observatory*. 

My dear sir, — The interest w’hich the Roj'al Society hc^ 
always taken in every thing relating to this Observatory, and 
to which may be attributed its present prosperous condition, 
will, I trust, render unnecessary any apology for Uiis commu¬ 
nication. 

I wish to make known to astronomers, as soon as possi¬ 
ble, a derangement that has i'or some time past existed in the 
mural circle, and of which I have not, till lately, been able to 
ascertain the cause witli certainty. 

This derangement began, I believe, about the aUtumn of 
the year 1819; die position of the telescope was then changed; 
and from tliat time die error has been gradually increasing 
till last suipmer, when the cause was distinctly ascertained 
and the proper remedy applied. 

In the Preface to die Greenwich Observations for the year 
1820, now printing, I shall have an opportunity of stating the 

* From the Philosophical Transactions, Part I, for 1822. 
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Dcran^merti in the'O'iefivbkh Mitral €ircle. 

of this ferrot^,* the correctioii which should be ap¬ 
plied to the observations made'within the two last years. At 
present it will be sufficient to metition, in as few words as pos¬ 
sible, the cause of this Cirror. 

Those wlio are acquainted with tlie conotniction of the 
Greenwich Mural Circle, are aware, that though the telescope 
may be applied to evei'y psirt of the circle, yet, when fixed lor 
observatitm, the principle of the instrument requires that the 
tube, esj)ecial)y at its extremities, should be so firmly fixed 
to the circle as to form one })iece with it; to accomplish this, 
connecting braces are attacliod each end of tlie telescope. 
It now ajipears that thesii braces luive, in progi’es of time, 
become insecure, ow'ing to the screws which fastened them 
having given way. The efiect of this w’ill be, to j)ennit the 
ends to bend from the centre instead of retaining, as they 
ought to do, an invariable })osItion with respect to the circle. 
Under these circumstances, when the telesco})e is directed to 
the zenith, the position may be considered as free from error; 
but when the instrument is moved either Unvards the north 
Or south horizon, should either extremity bend more than 
the other, an error will take place, and will increase Ironi the 
zenith towards the horizon, but in w'hat exact i)roportion, re¬ 
mains to be determined by future observations. 

The cause of this error being tlms ascertained, Mr. Trough- 
ton has applied additional braces to connect the telescope with 
the circle, sufficiently strong, 1 shoukl conceive, to prevent 
the possibility of such an accident foi* the liitiire. 

This alteration has already producetl such an improvement 
in the observations, as prove sufficiently that the source of 
error has not been mistaken. Of the published Observations, 
only those made in the three last months of the year 1819 are 
affected by this error,^ and that in so very small a degree, as 
must have entirely escaped notice, had it not afterwards in¬ 
creased. 

During the year 1820 the error increased; but did not, I 
believe, in the distance from the pole tt) the equator nmoiuit 
tq^two scfcoiids; at altitudes low^cr tlian Sirius, and at the al¬ 
titude W’the §iun at the winter solstice, the error may have 
been greater than two seconds, but did not exceed four. 

But after the month of February 1821, the error rapidly in- 
creased‘f*'and this ultimately led to a discovery of the cause. 

My present object in this letter, is simply to state these cir- 
ialmstances to the Societjjr. I shall defer a more detailed ac¬ 
count -df die^hature-of this derangement, and of its effects, till 
. I shMl be enabled, by a sufficient iiuinber of observations made 
vniJi' the' instrument in its improved stale, to ascertain, with 

some 
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some degree of certainty, at what period the derange^nt 
took place, and what corrections are rec|uire(1 to be apjilW) 
till the instrument was restored to its perfect state. 

I have the lionoiir to be, my dear sir, 

With the highest regart!, 

' Your most obedient humble servaiit, 

Royal Observatory, Nov. SI, IHSI. JoHN Pt'ND. 


LXXII. On the Subsidence of Aquemts Vapour i and its Hepose 

on the Beds of liivcrs, John Mi;kray, F,Ij.S. M.IV.S. 

^c. 4'C. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, —^Tije President of the Royal Society has in¬ 
geniously ascribed the formation of mists in particular situa¬ 
tions, to the siii)crior temperature maintained by currents of 
W'ater from below, these supjilantiiig the superficial wave aiid 
sujjplying- its j)lace, when cooled down by radiation. Tliis 
movement and interchange would continue so long as any jrart 
of the mass remained above 4,5°. On tliis principle the air 
incumbent on tlie bosom ol‘ tlie river would, having its loss by 
radiation thus compensated lor, remain at a higher temperature 
than that reposing on the banks of the river w'hicli can have 
no such compensation. The cooler atmosphere of the latter 
would therefore move tow'ards the former, and mingling with 
it, mist would be formed. 

Now, diough the currency of a rapid river, as tlie Rhone 
for instance, might, prima facie, .seem to disturb die rise and 
fill] from below and above, still it must be (confessed that die 
view sustained, is every w'ay w^orthy of its distinguished au- 
dior. 

My ow'n experiments on the Seine and the Pi) seemed not to 
harmonize with these views; but the diermometer might be in 
fault, and 1 was willing to cede the point. 

On the Sd instant' a fine opportunity w’as afforded me ftir 
ascertaining the question widi exactnass and precision. Tlie 
numerous repetitions of the experiments, and the great extent 
of surface examined thermometricully, W'ith the extreme deli¬ 
cacy of the instrument^ enable me to submit the results to you 
with unusual confidence. 

Rain obtained in the early part of the day, and the sky was 
dark and lowering. The horizontal ity of the clouds, with tlieir 
paralleli.sm in the distant sky, seemed to indicate the preva¬ 
lence of electric influence. Toward the afternoon, mist formed 

over 
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the bed of Seirem iukI settled on il» sur&ce. llitree dtf* 

barometers w&re exemined mi the oedision. One, thirty 
ibet above die Severn, stood at 29*5 inches, surface somewhat 
cM^ncave; another, nine feet above the level of the river, indi¬ 
cated the altitude of the mercury to be 29*4 inches; and on the 
some plane a wheel barometer was stationary at “ changeable." 

Having taken a boat I was enabled to ascertain the tempera¬ 
ture of die river for some miles, Ixith toward die centre and 
toward the margin. From lour to six o’clock p.m. the waler 
was uniibnn in all its extent, at least tiie range was widiin the 
limits 52° to 52*5 Fahrenheit,—the ball of the diermometer 
which projected two inches froili the scale afforded me the 
measure of immersion. The atmosphere resting on the l iver 
at an inch from its surface sustained a temperature which 
fluctuated between the points 57*5 and 58*25 Fahr. 

The atmosphere over the banks of the Severn was ex¬ 
amined on hoth sides of the river, and its range included 61° 
to 62° of the scale of Fahr. 

The fog or mist whicli had been entirely limited to the bed 
of die river, became general at night, and the nocturnal sky 
was without a cloud. 

I tender you the facts, and have no theory to sujiport. 'XTie 
evolution and. subsidence of die aqueous vapour, may in this 
imtafice, at least, be perhaps explained by supposing that a 
portion of die cooler air from over the river moves to that of 
superior temperature resting on the river bank, and the former 
being thus attcniuxfed in density, the de[K>sition of aqueous va¬ 
pour ensiujs as'a necessary conseijucnce. 

I have the lionoiir to be, 

Gentleiiicri, 

Your most obedient sen^ant, 

Bewdley, October 5, 1822. J. MURRAY. 


LXXIII. Notice of some New Galvanic Experiments and 
Phenomena, John Me hr ay, F.L,S. M. W,S. Src. 4rc* 

To theEditm's of the Philosophical Magazine and Journal* 

Genixemen, — Our views on the nature of the agencies de¬ 
veloped through the medium of the galvanic instrument, and 
theii' nekitioiis to the phusnomena of heat and magnetism» nre 
exceedhlg^ perplexed and obscure. Wc have many valuable 
fa^l[4„^ur possession, but ibcir source and connexion are 
iitlpr^.junlthowix We sliull surely do well to swell the great 
vuhi^' of facts, and wait with patience the revelation to 

which 
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vrUlch they point* and which will form an e|^ha as rich dnd 
brilliant as any of < Uiose which have bleiised the annak' of 
science. This may be reserved for the Nevtcok of a fixture 
age; but we shall have merit in accumulating the inateriab 
that are finally to unfold in liarmony and beauty beneath the 
plastic touch of that great genius, which may be yet to come. 

It is ill this spirit that I submit to you a variety of galvanic 
experiments, as far as iriknow, ncw'; and not unacconi|ianied, 
it is presumed, with interest. 

1 find tliat silver foil may be defiagrated, and in a very bril¬ 
liant manner, in alcohol and in €thei\ when immersed in these 
liquids, and the wires proceeding from the ends of the jK>rce- 
laiii cells are introduced and brought into contact with the 
interimsed silver foil. In like manner may gold and cc^per 
foil, &c. be so ignited. 

The same brilliant deflagration may be sustained in naphtha^ 
iulphuret c^'carbotif and the vapour of ether. 

No remarkable brilliancy or other plimnomenon attended 
the burning of the silver-leal^ &c. in oxijgen or chlorine. 

Tlie deflagration of silver-leaf in carbonic acid gas yields 
a bluish green light. 

Silver-leaf was deflagrated with great beauty and brilliancy 
in an inverted jar of hpdrogeii; luul at the close of the experi¬ 
ment the wires were withdrawn to ignite the gas at the orifice, 
and to prove tliat tlie contained elastic medium had suflered 
no change. 

Alcohol being kindled in a watch-glass; a steel wire was 
stretched across the flame. This wire was ignited and ex¬ 
panded only where it passed through die outer laminse, on each 
side of the cone*; but on the conducting rods being attached, 
the ignition darted through the wire, though the jiortioii of 
wire within tlie body of flume did not expand. —At this mo¬ 
ment the wire was fused and dispersed in brilliant ignited 
globules. 

A platinum wire similarly circumstanced, expanded, and 

was 

* This serves to prove in like manner, if indeed any further evidebi^ 
were necessary, that flame is raei'ely siipeiflcial. At page ii7 of Mr. Chil¬ 
dren’s truly valuable translation of “ Berzelius on the Blowpipe,*' the dis¬ 
covery of the hoUownest of flame is cxchmvely attributed to Mr. Oswald 
fiynw But I had also, Mr. Children will fiml, announced the same fact 
simifUaneoudy, as recorded in the conleunporaneous Nimiber of the Philoso¬ 
phical Magazine. If there was any thing in the asserted cootins iiidueuee 
of vnre^attze, Mr, Sym’s cxiieriment was no proof whatever. My experi¬ 
ment was made with a plate of glass, and was clear aiul unequivocal, 1 
aftforwords proved the feet in the most incmtestihlc maimer, by showing 
that when an ignited taper was introdueed into such a cono it became in*- 
stantly extinct, and, moreoi'er, even that phosphorus itself, ai the most 

rapid 
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wrire supervened. 

,!• phsenomena here exhibited dearly sj^w that tlic heat 
die ^ambient medium U’lV/im thc^||^e iifless intense tlian 
diat displayed at the edge or superii& envelope of ilamc. 

.< Plumbago finely acuminated and attached to one of tlie 
ji^ductors was introduced into the cone of flame; when tlie 
contact was completed with the opposite pole, a very brilliant 
star-like comlmslion supervened. 

All these phseuomona seem to, show that the'deflagration of 
metallic lamina; and ignition o* wires are perfectly independent 
the.'medium in. which such are posited; and also tiiat the ‘ 
heat 6f commonJlame ponjoined with that evolved through the 
agency of galvanism dp produce by tlieir combined agency an 
ag^egate of sujierior intensity in relation to ignition,; 

,: Part of a steel wire w'as wrapped round with platinum wdre. 
On completion of the contact, only that part of the steel wire 
denuded of the plalinum could be ignited^ the remaining part 
not being spttsusceptible. 

^, This woidd tend to prove the niaterialifij of caloric. Pwo 
contipeting wires instead of one being eihjdoyed, a channel of 
dpuble diameter was provided (though by separate canals) 
for ,the flux of the caliirific matter from pole to pole. 

If ;lhe ends of the conductoVs repose on a narrow magnetized 
plate of steel, an interposed thread of steel or platinum is in¬ 
capable of, being ignited: the directors may be even made to 
glide .olt^pg the wire until contact is complete; yet igiiitibn 
will. hotTohow. So soon, however, as either end is elevated 
^pm the bar, the wire is ignited and fused. 

if a s|^l wire be interposed between the directors, and the 
distance be suflicicnt, so as to elevate it to a temperature not 
eJtcee^ing a cherry red heat^ the wire becomes blued in patches, 


raf^d eo^ustion, is as completely extinguished as if plunged into Water. 
I^dtasndtn itseff cannot by possibility be made to exhibit flame w^et such 
eiiretirastancea. A beautiful expression jQf, the fitructurc of flanc^. may 
■’be obtained by introdocing transversely, the outer or exterior 

fatse Hadae will eli>(ir and consume the porllou which so protrudes^ but 
)Ae inimnedinte part will rpmaiii untouched-by the flame; and-Over*^it;'#he 
do power. Ihe’ dMin^shed chemist in Question vdfl* Aeadiiy tc- 
' i^ri^MS-pointilTg out toine that gunpowder mij^t be igiuteddiy wng 
fislbsilr07ig/i the exterior part of flame ; and when Mr. Pepys Ind 
; diy experiments of the nonsupport of combustion toHhtmf^'me, 

he expressed surprise it should be so. 

■! *'- , - I f- ^nd 
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and aSt the afterwards 

be ignfted atdiSttlnefea'Hb^Vfi#'Kraited/ '■ '^ 

l^se Litter tactsthe an&mttloUi'' 

ignition of slid wire; oti^ii^idther words, it explaini^ the phcetib- 
iiienon—^at dioilgh it tnay ignite in the first instance^' 
may nevertheless not be able to accomplish it in subSe^ni 
attempts; for tbe^wire |n becoming magnetic^ becomes alsb a 
superior contbtctor of tHi^alm ic superinduced by the galvanic 
uctioii. 

I have the honour to be, gentlemen, 

Your most obedient and very humble servant, 
Birmingham, Oct. 8, 1822. " J. MURRAY. 

. - ' --I-- 

4* . f t ^ t ’ r 

LXXIV. On the North PolarJOistances of. the priJicipal fxed 
Starsi \ ^^duced from the ObsetDatiom made at the Itoyal 
Observatory at Greenwich. 

Our readers may recollect that the catalogue ol‘these stars, 
inserted in the Nautical Almanac lor 1824, differed in North 
Polar Distance so much from the preceding catalogues as to 
lead to a conclusion that there was some error in the observa¬ 
tions : and which was, in a measure, conlirmed by a letter of 
the Astronomer Royal, which was read belbrc the Royal So¬ 
ciety last year, relative to a derangement in the Mural Circle*. 
Those differences amounted, in tlie case ofto upwards 
of 9"; and, in the case of (S//7W5,4o nearly 7". liie catalogue 
just published, in the Nautical Almanac for 1825, which is 
deduced from observations made with the Mural Circle since 
Sepjteinber 1821, does not wholly remove those doubts: as it 
still appears to vary very considerably from forme)' obervu- 
tions. In fact, there seems to be but little difference between 
the catalogue published in the Nautjical Almanac foj: 1824, 
and that now published in the Nautical Almanac for 1825; as 
will be seen by the' following comjjurison. And, where the 
difference is now the greatest (us is the case with y Ursa AlSy- 
^om), the fof'mer observations almost uniformly agreed \vi\M, 
each ether. We have too much confidence in the excellence 
and perfection of the Mii^al Circle, T^d in the acknowledged 
accuracy of the Astronoiuer Royal, fd believe that these aiio- 
malies vrall long remain uiureconciled or unexplained* 

* See this Letter in page 355 of our present Number. ' ' 
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Names of Stars. 

N.P.D. 



Differen, 


m 

j 


M 

w—~ 

e:—^— 


1 

y Pe^j^si . 

o /- 

75. 49. 

tl 

0 

0 

it 

0 

o 

(K Cassiopeia: 

34. 27. 

4 

5 

+ 1 

3 

Polans . 

1. 39. 

a) 

5,5 

0 

4 

« Arietis . 

67. 23. 

37 

.36 

- 1 

h 

6 

et Ceti ... ... 

et Persei . 


18 

18 

20 

19 

+ 2 
+ 1 

7 

Aldebaran*, ... 

73. 51. 

43 

41 

-- 2 



1 1 > 

51 

51 



Rig^jm. ... 

■'‘m 25. 

0 

v> 

-f 3 1 

' 10 

/3,Tauri^<i ... ... 

61. 33. 

19 

18 

- 1 1 

^ 11 

« Oriouis 

82. 38. 

8 

8 


V 12 

Sirius '. 

106. 28. 

.36 

35 

_ 1 

13 


57. 43. 

39 

38 

— 1 

14 

Pr(K‘)’on.. 

84; 1,9. 

19 

18 

1 

15 

Pollux . 

61. 32. 

.55 

53 

o 

•m-mm 

16 

et Hydra* . 

97. 52. 

57 

58 

— 1 

17 

Regulus. 

77. .9. 

24 

24 

0 

18 

^Ursa: Maj. ... 

27. 16. 

45 

46 

+ 1 

19 

/3 fiConis . 

74. 25. 

18 

18 

I 

20 

Virgini*. ... ... 

87. la 

15 

15 

0 

~ .21 

y UrsiB Maj. 

.35. 18. 

19 

15 

- 4 

22 

^picji ••• 

100. 13. 

3 

4 

+' 1 

23 

ij Ursne Maj. 

39. 47. 

4 

5 

+ 1 

24 

Arcturus 

^ 69. 52. 

33 

32 

— 1 

25 

«* l^brsc . 

105. 14. 

26 

29 

•4- 3 

26 


105. 17. 

10 

10 

■nJI 

27 

/aUrsaeMin. 

15. 6: 

31 

31 


28 

« CorouEC Bor,... 

62. 40. 

2.3 

23 


29 

et Serpentis 

8,3. 0. 

3 

o 

d>¥ 

- 1 1 

30 

Antares 

» Herculis. 

116. 1. 

19 

18 

- 1 1 

31; 

75. 23. 

47 

46 


32 

et Ophiucht 

77. 18. 

2 

1 


33 

y Draconis 

38. 29. 


9 


34 

et Lyrap . 

51. 22. 

40 

40 


‘35 

y Aqnila* ... 

79. 49. 

<9 

2 


'36 


81. 35. 

57 

56 


37 

¥-ir aiji ^ 

84. 2. 

4 

4 


38 

39. 

40 

ae' Capricorni ... 

103. ^3. 
10.3. K 
45. 2i; 

21 

37 

30 

20 

37 

30 

1 

0 

0 

• 'if?!” 

jiCygm ...”*i.. 

41 

ais Cejihci . 


27 

28 


.!i42 

^ ^^^mMmrnrnm, ^ 

20. 13. 

40. 

40 

am r, 

■ tit Aqumi .... ... 

91. 11. 

21 


fl' 

44 

Foinalliaut ... 

120. 34. 

26 

24 

45 

flfrPegasi’ . 

75. 45. 

39 

40 

-h 1 

46 

A Andromeda ... 

61. 54. 

13 

12 

~ 1 
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LXXVI.—0« thf'AUoy^^Steel, J. Stooart, jS^sy. F,Il,S, 

and Mr, M. Farad'Ay, '€fkmtsal distant ip the JHoyal Jn» 
stitution^, .‘ .: 

The alloys of steel made on a small scale in tlie labofactoi'y of » 
tlic Royal Institution proving to be good, and the experia^ents 
having excited #verj^ 9 ^nsiderable degree of interest bbih at 
home and abroad, gave^encoaragement to attempt the work 
on a more extended scale; and we havtj now the pleasure of 
stating, that alloys similar to tliose made in the Royal Insti¬ 
tution, have been made for the purpose of manufacture; and 
that they prove to be, in pdint of excellence, in every r^pect ^ 
equal, if not superior, to the smaller productions of the labo¬ 
ratory. Previous, liowever, to extending the work, the former 
experiments were carefully repeated, and to tlie resntts.Wj^ ' 
added some new' combinations, namely, steel with pallfl&um, 
steel with iridium tmd osmium, and latterly, steel with chro- . 
mium. In tliis last series of ex})eriTfnents we were particularly 
fortunate, having by practice acquired considerable address in 
the management of the furnaces, and succeeded in procuring 
the best fuel for the purpt^sc. Notwithstanding the many ad¬ 
vantages met w'ith in the laboratory of the Royal Institution, 
the experiments were frequently rendered tedioCts from causes 
often unex})ected, and sometimes difficult to overcome; among 
these, the failure of crucibles was perhaps the most perplexing. 
We have never yet found a crucible capable of bearing the 
high degree of temperature required to produce the perfect 
reduction of titaiiinm; iiulced wc are rather disposed to ques¬ 
tion w'hetlier this metal has ever been so reduced: our furnaces 
are equal f (if any are) to produce thi^ cflect, but hitherto W'C 
have miled in procuring a crucible. 

The metals tliat form the most valuable alloys with steel are 
silver, })latina, rhodium, iridium and osmium, and palladium; 
aU of these have now beiln made in the large way, except in¬ 
deed tlie last named. Palladium has, for very obvious reasons, 
been used but sparingly; four pounds of steel with part of 
palliidium, has however been fused at once, ami the compound 
is truly valuable, more especially for making instruments tliat 
require perfect smoothness of edge. 

We are happy to acknowledge tlife obligations due from us 
tt) Dr. Wollaston, whose assistance w'e experienced in every 
stage of our progress, and by whom w'e were furnished witn 
all the scarce and valuable metals; and that witli a liberality 

, # Frpm the Philosophical Transactions, Part II. for 1822. 

*1* Wc have sucrceiled in fusing in these furnaces rhoilinin, and also, 

though imperfcctlv, platinum in crucibles. . 

Z z 2 which 
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>trliich enabled us to transfer our opera^ns from the labora¬ 
tory of die chemist^ to the fumace oS the maker of cast steel. 

In making the Moys on a,lar|;e jscale, we were under the 
necessity of removing our operatuma from London to a steel 
fumace at Sheffield; and being prevented by otlier avocations 
jfrom giving personal attendance, the superintendence of the 
work w'as conse(|uently intrusted to ajBi'inteilligent and confi¬ 
dential agent. 1 o him the steel, toother witli the alloying 
metals in the exact proportion, and in the most favourable 
state for the purpose, w'as forwarded, with instructions to see 
the whole of the metals, and nothing else, packed into the cru¬ 
cible, and placed in the furnace, to attend to it while tliere, 
iwid to suffer it to remain for some considerable time in a 
state of thin fusion, previous to its being poured out into the 
mould' The cast ingot was next, under the same superin¬ 
tendence, taken to the tilting mill, where it was forged into 
bars of a convenient size, at a temperature not higher man just 
to render the metal sufficiently malleable under the tilt ham¬ 
mer. When returned to us, it was subjected to examination 
both mechanical and chemical, as well as compared with the 
similar products of the laboratory. From the external appear¬ 
ance, as well as from the texture of the part when broken by 
the blow of the hammer, we were able to form a tolerably cor¬ 
rect judgement as to its general merits; the hardness, tough¬ 
ness, ana other properties, were farther proved by severe trims, 
after being fashioned into some instrument, or tool, and pro¬ 
perly hardened and tempered., 

It would prove tedious to enter into a detail of experiments 
made in the Royal Institution; a brief notice of them will at 
present be sufficient. After making imitations of various spe¬ 
cimens of meteoric iron, by fusing together pure iron and 
nickel, in proportions of 3 to 10 percent., we attempted mak¬ 
ing an alloy of steel with silver, but failed, owing to a super¬ 
abundance of the latter metal; it was found, after very many 
trials, that only the 3 -^^ part of silver would combine witli 
steel, and wlien more was psed a part of the silver w'as found 
in the form of metallic dew, lining the top and sides of. the 
crucible; tlie fused button itself was a mere mechanical max- 
' ture of the two metols, globules of silver being pressed out 
of tlie mass contractiem in cooling, and more of these glo¬ 
bules being forced out by llie lianmier.in forging; andfur- 
tber, when the forged piece was examined, by dissecting it 
wdth diluted sulpJjuric iicUl, threads or fibres of silver were 
seen mixed with the steel, having something of the appear¬ 
ance of steel and platina when united l)y welding; but when 
the proportion tif silver was only part, neither dew, glo¬ 
bules, 
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bules, nor i^r^s appeared, the metals being in a state of per¬ 
fect ehemicid coirtbmtttio*!, and the silver could otily be de¬ 
tected by a delicate ch^icai test. ^ 

' With platina and rhodium, steel combines in eveiy pro¬ 
portion ; and this appears also to be the case with iridium and 
■osmium; from 1 to 80 per cent, of platina was perfectly com¬ 
bined with steeJl^in ^ittons of from 500 to 2000 grains. With 
rhodium, from 1 to 50^per cent, was successfully used. Ei^ual 
parts by weight of steel and rhodium gave a button, which, 
when polished, exhibited a surface of the most cxt^uisite 
beauty: the colour of this specimen is the finest imaginable 
for a metallic mirror, nor does it tarnish by long exposure 
to the atmosphere: the specific gravity of this beautiful com¬ 
pound is 9.176. The same proportion of steel and piadna 
gave a good button, hut a surface highly crystalline renders 
It altogether unfit for a mirror. In the laboratory we ascer¬ 
tained that, with tlie exception of silver, the best proportion 
of die alloying metal, when the object in view was the im¬ 
provement of edge-tools, was about part, and in this pro¬ 
portion tliey have been used in the large way. It may be right 
to notice, that in fusing the metals in the laboratory no ^x 
whatever was used, nor did the use of any ever appear to be 
required. 

Silver being comparatively of little value with some of the 
alloying metals, we were disposed to make trial with it as 
the first experiment in the large way. 8lbs. of very good 
Indinii steel was sent to our agent, and with it part of 
pure silver: a part of this was lost owing to a defect in the 
moidd; a sufficient quantity was however saved, to satisfy us 
as to the success of the experiment. This, when returned, had 
the most favourable appearance both as to surface and frac¬ 
ture; it was harder than tlie lx;st cast steel, or even than the 
Indian woota, with no disposition whatever to crack, either 
under the hammer, or in hardening. Some articles, for va¬ 
rious uses, have been nuKle from this alloy; they prove to be 
of a very superior quality; its ajiplication will probably be ex¬ 
tended not only to the manufacture of cutlery, but also to va¬ 
rious descriptions of tools; the trifling addition of price can¬ 
not dperate against its very general iiitroduction. The silver 
alloy may be advantageously used for almost every purpose 
for which good steel is required. 

Our next expci-irnent made in the large wa}’, was with steel 
and platina. lOlbs. of the same steel, with part 6f pla- 
tina,‘ the latter in the state produced by heating ihe ammonia 
muriate in a crucible to redness, was fonvardca lo our agent, 
with instructions to treat tiiis in the same m a}' as the last- 

named 
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lilted metals. The^whple pf this was xeturned in bars re¬ 
markable for of'surface and b^u^ of fracture. 

Our own observatiflm as w'cll as that of the wbrk^fi employed 
to make from it various articles of cutlery, was, 'that this al¬ 
loy, tl)ongh not sohai'd as die former, had considerably more 
toughness: this property will render it valuable for every pur¬ 
pose, where tenacity, as well as hardness, is required; neither 
vriH the expense of platina exclude it from a pretty general ap¬ 
plication in the arts; its excellence will much more than repay 
the extra cost. 

The alloys of steel with rhodium have also been made in 
the large way, and are perhaps the most valuable of all; but 
these, however desirable, can never, owing to die scarcity of 
the metal, be brought into very general use. Tlie compound 
of steel, iridium, and osmium, made in the large W'ay, is also 
of great value; but the same cause, namely, the scarcity and 
dilHcult^ of procuring die metals, will operate against its very 
general introduction. A sufficient (quantity ot these metals 
may, jierjhaps, be obtained to combine with steel for the pur¬ 
pose of making some delicate instruments, and also as an or- 
tide of luxury, wlicn monulacturcd into razors. In the mean 
time, we have been enabled, repeatedly, to make all these 
alloys (that with palhuliiim excepted) in masses of from 8 to 
20lbs. each; w^ith such liberality were we furnished with the 
metals from the source already named. 

A I^mt of great importance in experiments of this kind 
was, to ascertain whether the products obtained were exactly 
such as wc wished to produce. For this purpose, a part of 
each product was analysed, and in some cases the quantity 
ascertained; but it was not considered necessary in every case 
to verify die quantity by analysis, because, in all the experi¬ 
ments made in the laboratory, the button produced after fu¬ 
sion was weighed, and if it fell short of the weight of both 
metals put into the crucible, it was rejected as irnjierfect, and 
put aside, When the button gave the weight, and on analysis 
gave proofs of containing die metal put in to form die alloy, 
mid also on being forged into a bar and acted on by acids, 
presenf^ an uniform surface, we consideretl die e^tfonce of 
Its composition as sufficiently .satislactorj’. The prodhsses of 
analysis, though simple, we shall briefly state: the information 
may be ^ desirable to others who may. be engaged on similar 
experin^nts; and further, may enable every one to detect any 
atmmpt i^t imposition. It would be very desirable at present, 
.to possess,a test as simple^ by wliich we could distinguish die 
woot 2 , or steel of India, from diat of Europe; but this, unfor¬ 
tunately, requires a much more diflicult process of analysis. 

To 
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To ascertain If nlatina is in combination with steel, a small 
portion of the metal, or some filings token from the bar, is to 
be put into dilute siilphuric, ncid; theriii^ill be rapid action; 
the iron wiU be dissolved, and a black sediment left, which 
will contain carbon, hydrogen, iron, and })latiiia; the carbon 
and hy drogen are to be burnt ofti the small portion of iron jse- 
parated by muriatic acid, and die residuum tlissolved in a drop 
or two of nitro-muriatic acid. If a piece of glass be mcnstened 
widi this solution, and then heated by a spirit-lamp and the 
blow-pipe, die platina is reduced, and forms a metallic coating 
on the glass. 

In analysing the alloy of steel and silver, it is to be acted 
on by dilute sulphuric acid, and the powder boiled in the acid; 
die silver will remain in such a minute state of division, that 
it will reipiire some time to deposit. The powder is then to 
be boiled in a small portion of strong muriatic acid *; this will 
dissolve the iron and silver, and the latter will fall down as a 
chloride of silver on dilution with water; or the powder may 
be dissolved in pure nitric acid, and tested by muriatic acid and 
annnonia. 

Tlie alloy of steel and palladium, acted on by dilute sulphu¬ 
ric acid, and boiled in that acid, left a jiowder, wliich, when 
the charcoal was burnt from it, and tlie iron partly separated 
by cold muriatic acid, gave on solution in hot muriatic acid, or 
in nitro-muriatic acid, a muriate of palladium; the solution, 
when precipitiited by prussiale of mercury, gave prussiate of 
palladium; and a glass plate moistened with it and'heated to 
redness, became coated with metallic jialladium. 

The residuum of the rhodium alloy obtained by boiling in 
diluted sulphuric acid, had the combustible matter burnt offi 
and the powder digested in hot muriatic acid: this removed the 
iron; and by long digestion in nitro-muriatic acid, a muriate 
of rhodium was formed, distinguishable by its colour, and by 
die triple salt it formed w’ith muriate of soda. 

To analyse die compound of steel with iridium and osmium, 
the alloy should be acted on by dilute sulphuric acid, and the 
residiiuni boiled in die acid; the jpowder left is to be collected 
and hinted with caustic soda in a silver crucible to dull red¬ 
ness for a quarter of an hour, the whole to be mixed w'ith wa¬ 
ter, and having had excess of sulphuric acid added, it is to be 
4i$tilleil, and that which passes over condensed in a ftask; it 
will be a solution of oxide of osmium, will have the peculiar 
smell belonging to that substance, *and will give a bluepreci- 

*'Although it is a generally received opinion that muriatic acid docs not 
act on silver, yet that is not the case ; pure muriatic acid dissolves a small 
portion of silver very readily. 

pitate 
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piti^ with tincture of gaU%j (,Tlio po^on 4 ’et 02 t beuis 
Ihon pouml out, the iusolul^ pail: is to botWB^hed io repeated 
portions of water, a^ tlien h^iug first slightly'*«icted, gb by 
muriatie acid to remove tlie iron, is to be treated wath nitro* 
muriatic acid, whicii will give a muriate of iridium* / 

In these analyses, an experienced eye will frequently per¬ 
ceive, on the first acdon of the acid, the presence of the alloy¬ 
ing metal. When this is platina, gold, or silver, a film of the 
m^al is quickly foniicd on the surface of the acid. 

Of alloys of platina, palladium, rhodium, and iridium and 
osmium, a ready test is ofiered when the j^ioiiit is not to ascer¬ 
tain what tlie metal is, but merely whether it be present or 
not. For this purpose we have only to conqwc the action 
of the same acid on tlie alloy and on a piece of steel; the in¬ 
creased action on the alloy immediately indicates the presence 
of the metal; and by the diilereuce of action, which on ex¬ 
perience ia ibund to be produced witJi the difierent metals, a 
ju<^ement may be formed even of the particular one present. 

The order in which the different alloys stand with regard 
to this action, is as follows: steel, chromium alloy, silver alloy, 
gold alloy, nickel alloy, rhodium alloy, iridium and osmium 
alloy, palladium alloy, platina alloy. With similar acid the 
action pn die pure steel was scarcely percc})liblc; the silver 
alloy gave very little gas, nor was the goUl much acted on. 
All the othei*s gave gas copiously, but the platina alloy in most 
abundance. 

In connection with the analysis of diese alloys, there arc 
some very interesting facts to be observed tliiring the action 
of acids on them, and perhaps none of these are more striking 
tlian those last relerred to. When tlie alloys are immersed 
in diluted acid, the peculiar properties which some of them 
exhibit, not only mark and distinguish them from common 
steel, and from each other, but also give rise to some consi¬ 
derations on the state of particles of matter of difierent kinds 
when in intimate mixture or in combination, which may lead 
to clearer and nioto perfect ideas on this subject. 

If two pieces, one of steel, and one steel alloyed with pla¬ 
tina, be immersed in weak sulphuric acid, the alloy will b6 
ihmiediately acted on witli great rapidity and the evolution of 
much gas, and will shortly be dissolved, whilst the steel will 
be scaredy at all afiecled. In this case, it is hardly possible 
to compare the strength of the two actions. If the gas be col¬ 
lected from Ute alloy and from tlie steel for equal intervals of 
time, tlie first {xirtions will surpass the second some hundreds 
of times. 

A very small quantity of platina alloyed with steel confers 

this 
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this property on it: increased the actum' considerably; with 

and it y^W'pOfkerfulj^:wifh 10 per cent, of jilatifla it 
acted, but not with much power ; with S0*per cent, the action 
was notntore than with steel alone; and tilloy of 90 platiha 
with 20 steel was not affected by tlie acid. 

Hie action of other acids on these alloys is similar to that 
of sulphuric acid, and is such as would be anticipated : fiiliite 
muriatic acid, phosphoric acid, and even oxalic acid, acted on 
the platina alloy with the liberation of more gas than from 
zinc; and tartaric acid and acetic acid rapuily dissolved it. In 
this way chalybeate solutions, containing small (iortions of 
protoxide of iron, may be readily obtained. 

The cause of the increased action oi’acids on this and similar 
alloys, is, as the President of this Society suggested to us, pro¬ 
bably electrical. It may be considered as occasioned by the 
alloying metal existing in such a state in the mass, that its 
fiarticles form voltaic combinations with the particles of steel, 
either directly or by producing a definite alloy, which is dif¬ 
fused through tlie rest of the steel; in wliich case Ihc whole 
mass would be a series of such voltaic combinations; or it may 
be occasioned by the liberation, on the first action of the acid, 
of particles which, if not pure ])latina, contain, as has been 
shown, a very large proportion of that metal, and which, being 
ill close contact with the rest of the mass, form voltaic combi¬ 
nations with it in a very active state: oj’, in the third place, it 
may result from the iron being ineclnmicaily divided by the 
platina, so that its particles are iiuae readily attacked by the 
acid, analogous to the case of pi’oto-sul]>hnret of iron. 

Although we have not been able to prove by such experi¬ 
ments, as may be considered strictly decisive, to wiiicli of tliese 
causes the action is owing, or how much is due to any of them, 
yet we do not hesitate to consider the second as almost entirely, 
if not <|uite, the one that is active. '1'he reasons which induce 
us to suppose this to be the true cause of the action, rather than 
any peculiar and previous ai ruiigement of the jiartides of steel 
and platina, or than tlic slate of division of die steel, are, that 
the two metals coiubinc in every proportion wc have tried, and 
do not, in any case, exhibit evidences of a separation between 
them, like those, for instance, which steel and silver eSjehibit; 
that when, instead of an acid, weaker agents are use<l, the alloy 
does not seem to act w ith them as if it was a series of infinitely 
minute voltaic combinations oi' steel and platiiui, but exactly 
as steel alone w^ould do; that the mass does not render platina 
wire more negative than steel, as it probably in the third case 
would do; that it does not rust more rapidly in a damp atmo¬ 
sphere ; and that when placed in saline solutions, as muriate 
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’ &c., tliere is n&Siis^mi^^ pl^co between tliem. In 

such cases it acts just like steeLi'SKod nUt^ent that -we have as 
}ret tried, has prodi^rcd voltaic action , that was-not Orst able to 
feta portion of tlie patina fi’ee by dissolving out the ircm. 

Other interesting phenomena exhibited by the acticm of acid 
pn tliese steels, ai-e the diiferences produced wheii are 
hard and when soft. Mr. Daniel, in his interesting paper on 
tlie mechanical structure of iron, published in the Journal of 
Science, has remarked, that pieces of liar d and suit steel being 
placed in muriatic acid, the first required five-ibld the time of 
the latter % sntiu'ate the acid; and that wlien its surface was 
examhied, it was covered vrith small cavities like worm-eatca 
wooil, and was compact and not at all striated, and tliat the 
latter presented a fibrous and wavy texture. 

The proj>erties .of the platina alU>y have enabled us to ob¬ 
serve other tlifferences between hard and soft steel equally 
strikii^. When two portions of tlie platina alloy, one hard 
. and mie s^, arc put into the same dilated sulphuric acid and 
suffered tb remain I’or a few hours, then taken out and ex- 
Muined) the hard piece presents a covering of a metallic black 
carbonaceous powder, and tlie surface is generally slightly fi¬ 
brous ;.biit' the soft piece., on examination, is found to be covered 
witli tt tliick coat of grey metallic plumbaginous matter, soft 
to tire touch, and which may be cut with a knife, and its quan¬ 
tity seven or eight times that of the powder on the hard piece: 
it does not appear as if it contained any ftee charcoal, but con¬ 
siderably resembles the pimnbaginous powder Mr. Diuiiel de¬ 
scribes.^, obtained by tlie action of acid on cast iron. , 

The same dilTercnce is observed if pure steel be used, but it 
is not so striking; because, lieuig much less rapidly attacked 
by tlie acitl, it has to remain longer in it, and the powder pro¬ 
duced is still further acted on. 

The powder procured fi’om the soft steel or alloy in . these 
experiments, when it has not remained long in the acid, ex- 
aedy resembles finely divided plumbago, and appears to be a 
carburet of iron,, jmd probably of the alloying metal also. It 
is not acted on , b^^Watcr, biit in the air the iron oxid^i^ and 
%discolouif^ the ^nb^tance. When it remains lung in tU^i.acid, 
or is b^lfd in it, it is reduced to thc^sainc state as Uie powder 
from U|e har4 or alloy. > 

'^mP'^nyiof these residua Oi'e boiled in diluted sulphuric 
protoxide of iron is dissolved, sm^bl^k 
imalterabie by the furtlicr action olfihe acid; 

quantity from tlie alloys than frtiiu 
washedi;d*’i«i heated to 300° or 400° 
liyropbprus, vith much fume j or iflighl^ 
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-ed, bums like b£tubiex4'Bnd4iiih>ilbi^ht fi^e; (he residuu^ 
is'prc^xide of irafV» imd the alleging irtetal. lienee^ dtidn|^ die 
action die acid on the steel, a pordem of hydrogen 
into combination with part of the ntetal ahd tlie chareoi^ ahd 
ibrma an inflammable compound not acted upon by the-ksid. 

Some striking effects are produced by the action of nitric 
acid on these powders. If that from pure steel be taken, it is 
entirely dissolved; and such is also the case if the powder be 
taken from an alloy, the metal of which is soluble in nitric 
acid; but if the powder is from an alloy, the me|^l of which 
is not soluble in nitric acid, then u black residuum is left not 
touched by the acid; and which, when washed and carefully 
dried, is found, when heated, to be deflagrating; and with some 
of the metals, when carefully prepared, strongly explosive. 

- The fulminating preparation obtained fi*om the platiria alloy, 
when dissolved in nitro-muriatic acid, gave a soliiti^ contain¬ 
ing much platina, and very little iron. When a little of it was 
wrapped in foil and heated, itexjdoded with much force, tean- . 
ing open the foil, and evolving a faint light. When dropped 
on the surface of heated mercury, it exploded readily at 400® 
of Fahrenheit, but witli difficulty at 370®. When its tempera^ 
ture was raised slowly, it did not explode, but was decomposed 
quietly. When detonated in the bottom of a hot ]dass tube, 
much water and fiime were given ofl', and the resmuum col¬ 
lected was metallic platina with n very little iron and charcoal. 
We are uncertoin how far this preparation resembles the ful¬ 
minating platina of Mr. Edmund Davy. ' 

In these alloys of steel tlie differences of specific gravity ^re 
not great, and may probably be in part referred to the denser 
state of the metals from more or less hammering: at the same 
time it may be observed, that they are ncarlj' in the order of 
the sj^ccific gravities of the respective alloying metals. 

The alloys of steel with gold, tin, copper, and chromium, 
we have not attempted in the large way. In the laboratoiy, 
steel and gold were combined in various proportions';—none 
of the .results were so promising as the alloys already named, 
nor ^ either tin or copper, as far as we' could judg^ at all 
imprii^e steel. With fitanium we failed, owing to tlie imper- 
fectitfh of crucibles. In one instance, in which the feSwi but¬ 
ton gave a fine damask surface, we were disposed to 
die app^rance to the presence of titanium ; bilt in , this we 
w-ere jmittaken;—the fact was, we liad unintenttohaSly ’ made 
wootz. ' The button, by analysis, gave a little and'idh- 
miiie, but not an atom of titanium; menachanite, iii ii particular 
state of prejiaration, was used: this might pif^sibly contain die 
earths or their basis, or they may have formed a part of die 
crucible. 3 A 2 * M, Bcrthicr, 
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vi^lio jS^st «i&de‘tkeiallciy of steel and chro* 
Bfthii'*|‘ S}>Gaks very ^voifrfibly'ef it ‘ AVe have made only 
t>TStV^eXj^eriments. ligOO ^aihs bf steel, with 16 of pure chr<mie, 
wtl'iS^jacked into ohe ot the best crucibles, and placed in an 
e^ifCeMent blast fumace; the metals were fused, and kept in 
that'State for some tintc. The fused button proved good and 
fofged well: although hard, it showed no disposition to crack. 
The surface being brightened, and slightly acted on by dilute 
suljihifrrc aciil, exhibited a crystalline appearance; tlie cry¬ 
stals, bOing elongated by forging, and the surface again jx>- 
lislied, gave, by ililute acid, a veiy beautiful damask. Again, 
1600 grains of steel with 48 of pure chrome were fused: this 
gave a button considerably harder than the former. This too 
was as malleable as pure iron, = and also gave a very fine da¬ 
mask. Here a phenomenon ratlier curious was observed; the 
<iainask was removed by ))olisIihig, and restored by heat witli- 
out the use of any acid. The damasketi surface, now coloured 
by oxidation, bail a very novel appearance: tlie beauty was 
heightened by heating the metal in a way to exhibit all the 
colours?'causctl by oxidjition, frt)ni pale straw to blue, or from 
about 4.‘}0 to 600® of Fahrenheit. The blade of a sabre, or 
some *such hist rumen t, made from this alio}', and treated in 
this way,^t»*ouki assnretlly be beautiful, whatever its odier pro¬ 
perties might be; for of the value of tlie chrome alloy for edge 
tools we are mit prepared to speak, not having mode trial of 
its cutting jiow'ers. The sabre blade, thus coloured, would 
amount to a proof of. its being well tempered; the blue back 
wdtildrhd^te the temper ol*a w’atch sjiring, while the straw 
cohnir teiivards the edge would announce the requisite degree 
of h^dne^ls. It is confessed, that the operation of tempering 
imy bli'^ of considerable length in this way, would be attended 
wnth difficulty. 

In' tKe hfccount now p^ven of the different alloys, only one 
trifdeeortipound i.s noticed, namely, steel, iridium and osmium; 
but tMs part of the subject certainly merits further investiga- 
tim^ 'offering a ivide and interesting field of research. Some 
att^pts to form other combinations of this description proved 
. chcdiirriging, but we were prevented, at the time, by various 
- dtker nvocatiuns, from bestowing on them that attention and 
labour th^’ seemed so well to deserve f. 

If iig'ii'>£^^flf5ous fact, that when pure iron is substituted for 
stetd^*‘^#fe?*ilfovs so formed ai*e much less subject to oxidation; 

3 p^f^c^fe^^iridiiim and osmium fused with some pure iron, 

7/ .lygijt: ■ , ■ 

* Aiinalt'S de Chimic, wW. oii. 

Jt.jis oiir intention to t^ontiniic these experiments at every opportunity; 
but are Inboriou?, ami r»-f]iiirc much time and patience. 


gave 
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gave a button^ which when and ^lished was exposed, 

with man^ :other piece's of iiroit, steel, alloys, to a moist, 
atmoi^heret: it was the last of all showing any rust. The co¬ 
lour of this compound iMas tlisdnctlyhlue; it had the property 
of becomiiiig harder when heated to redness, and quenched ii> 
a cold fluid. On observing this stccl-like character, we sus- 
})ccteil tlie presence of carbon: none, however’, was found, al¬ 
though carefully looked for. It is not improbable that tliere 
may be other bodies, besides charcoal, capable of giving to 
iron the ])roj)erties of steel; luid tlioiigh wc cannot agree with 
M. Boiissingauit *, when he w^mld re})lace carbon in steel by 
silica or its base, we think his cxperiiuents very interesting on 
this }X>int, which is worth}’’ further examination. 

We arc not informed as to what extent these alloys, or any 
of them, have been made at home, or to what uses they have 
been applied; their more general introduction in the manufac¬ 
ture of cutlery would assuredly add to the value, and couse-, 
ffueutly to the extension of dial branch of trade. There are 
vai’ious other important uses to which the alloys of steel may 
advantageously be applied. If our information be correct, the 
alloy of silver, as w’ell as that of platina, has been to some con¬ 
siderable extent in use at His Majesty’s Mint. We do know, 
tiuit several of the alloys have been diligently and successfully 
made on the Continent, very good specimens of some of them 
having been banded to us; and we are proud of these testi¬ 
monies of the utility of our endeavours. 

To succeed in making and extending the application of 
these new compounds, a considerable degree of faithful and 
diligent attention will be required on the part of the operators. 
The purity of the metals intended to form the compound is 
essential; the perfect and complete fusion of both must, in 
every case, be ascertained: it is furtlier requisite, that the me- 
Itds be kept for some considerable time in tlie state of thin fu¬ 
sion: after casting, the forging is with equal cai e to be attended 
to; the metal must on no account be overheated; and tliis is 
more particularly to be attended to when t|)e alloying metal 
is fusible at a low temperature, os silver. The same care is 
to be observed in hardening: the article is to be brought to a 
cherry-red culour, and then instantly quenched in the cold 
fluid. 

In tempering, which is best performed in a ipetaJhc bath 
properly constructed, the bWli will re(]uire to be heatedfbr tjie 
respective alloys, fi*om about 70° to Ip0° of Fahijenlieit abpve 
Uie point of temperature required for the best cast steel. We 

, * AhmUs de Cftimit', xvi. 1. 

, w'Oidd 
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farther, that tliis act of tempei'inff he per-^ 

formed twice; Umt l^atithe usual time before grinding, mid 
.again just .before tlie last polish is given to the blade. This 
second tempering “"may perhaps appear su^rdtiou% but upon 
trial its utility wm be readily admitted. We were to adopt 
tlie practice by analogy, when coiisiderii^ the process of mak¬ 
ing and tempering watch-springs. 


LXXVII. On Mr, .T. Mu8iiay’s Communications, 

J. Moore, Junior, 

To the Editors of the Philosojfhical Magazine and Journal, 

Gentlemen, — IVIii. Murray does not seem to like notes of 
interrogation; yet the very first sentence of his communication 
to you in your last September Number, requires 1 should ask 
him a question. 1 should not have noticed this sentence, but 
I suppose Mr. Murray has a motive in using the word repeat. 
He says: “ 1 repeat tJmt I see no necessity whatever for re- 
publismng on die part of Mr, Jolin Moore, Jim. that which I 
had already done.” I emmot fyid where he before has stated 
that which he now says he repeats. This shows the propriety 
of my ^king Mr. Murray where is his jirevious statement? 

I nave not copied tlie whole of Mr. Murray’s paragrapli, 
because some of it is irrelevant to tlie subject. But wlien I 
talte the whole of it into consideration, I conclude Mr. Murray 
means for your readers to suppose, tliat his apparatus and mine 
arc the same, and that we are only contending for the priority 
of invention. A mere view of the two plans will convince any 
unprejudiced person that tliey are unlike both in construction 
and effect. 

My apparatus, by drawing and retuniing the pistons, ex¬ 
hausts the lungs, and immediately refills them wiUi fresh air; 
and this change is continued as long as the pistons are thus 
moved, without any furtlier attention of the operator; and 
it also has die advantage of giving to die lungs a similar mo- 
don to that of breathing. 

Mr. Murray’s apparatus is to give motion to the lungs, but 
to exclude fresh air from diem aker the first pordon has been 
injected; without natural respiration returns. 

I will request you to refer to Mr. Murray’s drawing and 
descripticai of his apparatus, Phil. Mag. vol. IviiL p. 277, where 
Mr, Murray’s words are: “ The stop click is so constructed, 
that when the handle is pajrallel with the pipe, as in the figure, 

there 
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tliere is a. free communication establisl^ between the lunjgs 
and tlie cylinder, to the exdusion of en^al air i wl>en, on 
tlie odier hand, ^e cock is turned the quadrant of a dtrcl^ft/ie 
communication with the lungs is cut qff^ and there is a free chim- 
nel o}iened between the cylinder and the externfil atmospheric 


air. 


You will now observe, should the operator through hurry 
or forgetfulness not return the cock from the quadrant of *a 
circle to be parallel with its pipe, the uiifoi*tunate being on 
whom Mr. Murray’s plan of ri^uscitaticu has been attempted, 
w'ill be in a most pitiable situation ; because his lungs will be 
in a partial vacuuin, and cannot receive any supply of air 
from the atmospiiere. /Ilie operator in addition to this is 
liable to two very considerable errors, thv consequence of this 
cochi which w'ill be evident to all W'ho may investigate tlie plan, 
therefore I have no occasion to menlion them. Mr. Murray 
says: “ I have given nnj reasons for rejecting tlie cumbrous anil 
troublesome modification cihtnuled. These reiLsons remain 
inviolate.” 

Gentlemen, I beg yon to refer to his reasons, Phil. Mag. 
vol. lix. p. 374. You will there find that some one (for Mr. Mur¬ 
ray does not tell wlio) immediately rejected so7}7e appaf'a^is of his 
mventio7iiro\u itsco)nj)leteuselessness: —^lumexed to tlus,lie states 
it was also abandoned on two other conditfons. 1 should have 
thought that a machine that was rejected from its coitiplete ^/se- 
lessfiess, did not require^wo other conditions fi)r it to be aban¬ 
doned by such a man as Mr. Murray. But as he had there 
stated that his useless invention was somewhat simUfo’to mine, 
—^to settle this point, I asked him in my}ll‘cvioiis communication 
to you, if his was not dissimilar to mine 771 some esseiitial part? 
This, Gentlemen, w’as one of the questions I proposed to him, 
which remain unanswered. You will tliereloi e perci^ve, Uiat 
this paragi-aph of his refers to an invention of his, whit*!! some 
one has condemned, and by his publishing the siune has sanc¬ 
tioned as completely useless. This r^ereucc must have been 
nonsensical on his part; because it could only tend to remind 
us of an invention of his that caTinot be any credit to him, 

Mr. Murray states: “ The Reply is a mere tissue of ques¬ 
tions; fourteen marks of interrogation are interspersed ! A 
very convenient mode of reply, it must needs be ^confessed. 
For instance, I am asked how the individual becomes reani¬ 
mated? This is introduced as a species of climax to ^' most 
disingenuous (1 shall not lei'ni it wilful or mali^iaiii) .j:^*ver- 
sion of my language. 

Gentlemen, \^'luit a tissue of questions mine must have been, 

that 
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that Mr. Mvaray gaxhled pne^ noticedf allf but 

ANSWERED NONE I ! 

sir. Murray says T asked him how the mdividrtal becomes 
rcanipiiated. Here he has garbled my (j^uesti^u, even whilst he 
was complaiiang of my perverting his language. Td convince 
you wlio is guilty of the wilful or malignant perversion of lan¬ 
guage, I will transcribe from period to period that which Jdid 
state, which I sliall place on one side, whilst that, which Mr. 
Murray said I did state, I will place on the otlier side. 

My (mestioii to Mr. Mur- Mr. Murray’s quotation of 
ray, rhil. Mag. vol. lx. p. 64, it with quotation marks, Phil, 
was, “ If it be as Mr. Murray Mag. vol. lx. p. 186:. “Mr. 
has stated, that the aii* uifder- Murray has stated that the 
goes no change whatever, how ^ir undergoes no change wliat- 
is it the Individual becomes ever.” 
reanimated ? He says it is ab-- 
surd to give a continued sup¬ 
ply of fresh air to an individual, 
until tlie natural respiration > 
returns.” 

Gentlemen, Mr. Murray’s statement of his own words is 
also garbled, for which see Phil. Mag. vol. lix. page 374, and 
vol. lx. page 186; yetUie has«placed to them the marks of 
quotation, and had^hem printed in italics. I will give you 
one more specinum of Mr. Murray’s cai'elessness. In Phil. 
Mag. vol. lix. at the toj) of page 374,,, he has actually stated 
I signed my name Mr. John Moore, Jun. for he has placed 
quotRtioii^t^rks to Mr. 

Hb' nitty say, that fh Phil. Mag. yol. lx. p. 172, he has 
givit»i an excuse for his mis-statements.-; It is, “(for in truth I 
very sfeldom read over what I have written, certainly never 
take or retain h copy of my communications.)” If a man pub¬ 
lishes without reading wlui|i he has written, the meaning thereof 
not only be that wduch he did not intend, but also tliat 
which he cannot find i«|(|^gument to support. 

If'Mr, Murray had "read two or thiee times some of his 
cfttnmimications which refer to me, 1 think they would have 
l)een diVcstcrl' of several words wliich they now retain, and 
beai olheiVise much impTOved, 

Gentlemen, 

' I remain resfiectfully, &c. 

<I.awrMceJ 1111,. Bristol, 26 tli Oct. ISSS. ' John BIoore, J^un. 
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' LXXVIH. Inquiry rii^pecfInk Mdi^s inI>th*ietshlk*.' 

To Ike Editms of the J^hilq^ophii^al Magazine and Journal. 

OliNiXEifEN, —I SHALL bc mucli obliged to any of yonr read¬ 
ers, wlio will give me such information as tliey, are able to do, 
respecting a great flood in Dorsetshire many years ago. 

The intiirimition, perhaps, maybe obtained from the Sher¬ 
borne Mercury: wliich I believe (but do not know that it did) 
existed at the time in question. If so, perhaps some one would 
oblige me by looking at the olft newspapers in the British Mu¬ 
seum for tlu! intelligence desired. 

I also wish to know the dat<^s of any floods in Dorsetshire, in 
the winters of 1750-1, 1751-2, and 1752-3. 

An Inj^uireh. 

4tli Noveinlicr, 1822. 


LX XIX. Notices respecting AV w Books. 

A Vinv of the Siruriurc^ Functions and disorders of the Stotnach, 
and Alimentary Organs (f fheHuvtan Body; with Physiological 
Obserx'ations and licmarks upon the Qiialities and Effects <f 
Food and Fenncnted Liquors. By Thomas Hare, F.L.S.&C. 
Fellow of the Royal College of Surgeons in London. Long¬ 
man and Co. 1821. pj). 300. 8vo. ^ 

Til E physiological Instory of man forms an especial feature 
of this work, and renders it more extensively interesting than 
the title-page would lead us to expect, notwithstanding die 
whole subject is oi' universal concern. Our limits allow us 
only to notice, in a brief and cursory way, certain parts of its 
original physiology, ami which is well illustrated by. plates 
from the author’s drawings. The contractile and convulsive 
actions of the stomach anti intei^ines lead to a curious ex¬ 
planation of the stmetui'e of musemarfibre and its adaptation to 
the exercise of its mechanical functions; 'while illustradons of 
the idtimate fbre, not only by its owai character and properties, 
but by comparison with those of vegetable and mmeraJ matter, 
seem sufficiently to establish its tubulated structure^ contrary to 
such opinions as have been adopted of its density, and of its 
being infinitely divisible. TThe progress of the work affords 
opportunities for various chemical considerations, and parti¬ 
cularly the influence of alimentary objects on chronic diseases. 
The manner in which fermented liquors act on the brain and 
nervous system, so as to produce those aberrations of percep¬ 
tion which accompany drunkenness, is among the most inter¬ 
esting of the^e: and after his views of scrofula, of atmospheric 
influence, and local station, Mr. Hare concludes bis work 
Vol. 60. No. 29S. Abv. 1822. 3 B , with 
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th^ natitral lustory^ ph\ siology and di^ases of w h^t he; 
terms “ thc^ prunary instruments of the aKnientary 
jpn^ss the tectli, his researches on which subjects Ici^d hhti 
M oeUevc, 


gallon of molecules, each distinct figure of which is a rhditm. 

** It. That longitudmal cracks of the enamel are directed 
by the corresponding arrangement of its prisms; and th&t 
they may be rcnclerctl undulating, a$ they often appear by the 
rhomboidal figure of those molecules, which in the aggregate 
compose the prism. 

in. That die arrangement of the rhomboidal molecules 
directs the diagonal fracture of the enamel. 

“ IV. That the aggregation of rhomboidal molecules me- 
chanically facilitates uie (usintegradon of the enamel by com¬ 
pression from the lateral surfaces of adjoining teeth, mereby 
giving extraneous matters an opportunity of acting at large 
upon the w'hole substance of the tooth comprcised. 

** V. That the aggregation of the molecules is favourable 
in particular to the insidious agency of acrid and decomposing 
ffufds, which are modified as to their chemical influence by tlu: 
itate of the stomach, by various matters of aliment as soon as 
they come within the lips, and by various nostrums which are 
usra for cleaning the tCeth, and, according to the language of 
quackery, * strengthening the gums.* ” 

It WiU be seen, from the foregoing glance at a few of the 
smyccts of tbis volume, that it contains much, not only to en¬ 
gage the aftention of the philosophical as well as the medical 
student, but to interest and instruct the general reader. 

A tHelestUil AtlaSt comprising a Systematic Display the Hech 
tens, in a Sei irs ^riiirlp Maps. >Ittustratcd by Scientific tie- 
sdriptions of their Contents: and accompanied bp Catalogues 
of the Stars. With Astronomical Exercises. By Alexander 
Jamieson, A.M. 

We congratulate the astronomical student, and the lovers 
ohe* of the most delightful of sciences, on die valuable help 
they will receive from Mr. Jamieson’s Celestial Adas, which is 
1 ) 1 ;^ opj|y calculated to facilitate the study of astronomy, but to 
give a new fb^rm to die contemjilation of the stariy lieavcns, 
by pojntp]^ opt how it pan be rendered most agreeame apd in- 

of a Cel^tiaJ Atlaa was firft sug^sted by oiir im- 

whose greatAdas yas the bar 
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for the period when he undertoolc th^ reduction. What 
de Caille did with Flamstead’s Atlas, 'M. Bode did wiih 
Atlas CcelestiSi in his P'orstellung der Gestirnei which haabfida^ 
tlie only Atlas that for some time obtained die esUmaddn of 
astronomers on tlie continent of Europe, or indeed in this 
country. But while Mr. Jamieson has availed himself of the 
labours of his predecessoi’s, he has not been a servile copyist: 
on the contraiyr, his work differs as much from those we have 
mentioned as it is well possible for books to differ, written in 
illustration of the same subject. 

The Celestial Atlas may be divided into three distinct paits. 
The first, which is introductory, is allotted to some brief defi* 
nitions, and the manner of using the maps, so as to render 
tliem of as general utility and of as easy application as the ce* 
lestiul globe. By means of these maps, a complete knowledge 
may be gained of the rising, culminating, and setting of the 
Stars, the situation of the planets, tlie place of tlie moon, and 
all the positions into which the grand machine of the universe 
is successively put throughout the year. 

The second and descriptive portion of the work, treats of 
the boundaries and contents of tlie several constellations, and 
the signs of the zodiac. The student who makes liimself master 
of this part of the w'ork will become as familiarly acquainted 
witli tlie names and situations of the stars, as with the locali¬ 
ties of places on a geographical map. 

The third distinct part of the work consists of a series of 
well-constructe<l Exercises for acquiring a knowledge of tlie 
successive appearances of the constellations and signs, in the 
evening, at midnight, or in the morning, throughout the year. 
These JExercises are written in a popular language, without 
any r^ard to the learned phroseolo^ of astronomers. Indeed, 
tliroi^hout the whole work, Mr. Jamieson’s great object aii- 
pears to have been to render the subject familiar to any orai- 
na^ capacity, disdaining all ostentatious display of learning, 
and anxious only to be understood. 

We have only to add, tliat the engravings are worthy of die 
subject: they are in the best style of Neele, and are be8utifii% 
coloured. 

Part II. of the Philosophical Transactions for 1822 has just 
been })ublished: The following are its Contents: 

Experiments and Observations on die Development of mag- 
ncticol Properties in Steel and Iron by Percussion, Bv Wml 
Scoresby, Jiin. Esm—On the Alloys of Steel. By J. St'icmrt, 
Esq. and Mr. M. Faraday.—Scmie Observatioi'is o&fi ^ bnff^ 
Coat of the Blood, Bcc. By John Davy, M,D.—On^e M6- 
chtiiiiMu of the Spine. By Ileiiri’ Earle, F/q.—Df the Nerves 
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Wifeh tftssociaie tHe Musckxs of the Chesty in the'Actiens of 
Speaking and Es^ressien. By Charles Belt, E^q« 
—^&penraents and Observations on the Newry Pitch-stota^ 
aild Its Products; and on the Formation of Pumice. By the 
Rt ^oii. Geo. Knox.—Observations on the Changes die Ej_ 
ui^^ergoes during IiicabatiQn in thd common Fowl, ill\i$tratei 
by microscopical Drawings. By Sir Everard Home, Bart—• 
l^me Observations on Corrosive Sublimate. By John Davy» 
M.D.—On tile State of Water and Aeriform Matter in 'Ca¬ 
vities found in certain Crystals. By Sir Humphry Davy, Bart 
—Some Experiments on tlie Changes wliicii take place in the 
fixed Principles of the Egg durum Incubation. William 
Prout, M.D.—Oil the Placenta. By Sir Everard Home, Bart. 
—Of tile Geographical Situation of the Three Presidencies, 
Calcutta, Madras, and Bombay, in the East Indies. By 
J. Goldinghanij Esq.—Of theDifieroiicc of Longitudes found by 
Chrpnometer, and by correspondent Eclipses of the Satellites 
of Jupiter; with some supplementary Inibrmatioii relative to 
Madras, Bombay, and Canton; as also the Latitude and 
l^nmtudc of Point de Galle and tlie Friar’s Hood. By 
.T. GoJduigham) Esq.—Obsenmtions on the genus Planaria, 
By J< R« Johnson, M.D.—Some Experiments and llesearclies 
on tlie saline Contents of Sea-water, undertaken with a view 
to correct and improve its chemical Analysis. By Alexander 
Meroet, M.D.—On the ultimate Aiial 3 \sis of Vegetable and 
Anjmal Substances. By Andrew Urc, M.D. 

7^ Cai^hii^cPJulosophicalSociety published a second 

hal^yohmi6<^'f't*^msactioiisi it contains the following papers: 
.Analysis of a natiMC Phosphate of Copper from the Rhine; by 
F. Lunn, Esq.—Upon the regular Crystallization of Water, and 
upon the Form of its primary Crystals: b}' Dr. E. D. Clarke.— 
On the Application of Hydrogen Gas to produce a moving 
Poiyer in Machinery ; with a Description of an Engine which is 
moved by the Pressure of the Atmosphere upon a Vacuum caused 
by Explosions of Hydrogen Gas and Atmospheric Airs: by Rev. W, 
Cecil.—On a remarkable Peculiarity in the Law of the extraordi¬ 
nary Riefraction <of differently coloured Rays exhibited by certain 
Varieties of Apophyllite: by J. F. W. Hersclicl. Esq —Notice of 
the Astronomical Tables of Mehammod Abibeker A1 Farsi, two 
cop[ea of whidi are preserved in the Public Library of the Univer¬ 
sity of Cambridge: by Rev. Prof. Lee.—On Sounds excited in 
Hydrogen^Gas t by Professor Leslie.-r-On the Connexion of Gal- 
vaniam and Magnetism: by Reiv. Professor Cumtning.—On tho 
Appficadori of Magnetism as a Measure of Electricity: by Rev. 
Pri^fessor Cumming.~A Caso of extensive Solution of theStdn^ch 
b/ thc GliStrtc fluids' afterDeafb: by Dr. Haviland.-^-On the Phy¬ 
sical Structure of the Lizard District of Cornwall; by the ’ReV,‘ 
{ / Profciisoi 
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Pro&ssor £MgvviQk;.-^On Double Crystals of Fluor Spar: iby 
Whe^elly Es^^On an Improvenieut in tlie A{>pari^i^ for; 
curing Potasfiium: by the llev. W. Mandell.—^Notice of a 
man-Calculus in^ the Library of Trinity College: by Kev, jrrp- 
fesser Cumming.—On a Dilatation of the Ureters, supposed to BavOf 
be^ caused by a Malformation of their Vesical Extremities: oy 
Okes, Esq.—Geological Description of Anglesea: by J. S. Henslo#, 
Esq.—Some Observations on the Weather, accompanied by an ex¬ 
traordinary Depression of the Barometer, during the Month of 
December, 1821: by Rev. J. Hailstone.—^Extract from the Minute 
Book, &c. »'■' —.— 


FbL V, Part I. t^tke TVansaetions cf the Horticulfitral Society 
1ms just been published; The contents are as follows:— 

On the Species, Races, and Varieties of the Genus Brassica 
(Cabbage), and the Genera allied to it. By M. De Candolle. 
—On Horizontal Espalier Training. By Mr. John Mearns.— 
On Chinese Horticulture, Agriculture, and on Esculent Vege¬ 
tables used in China. By Jolin Livingstone,' Esq.—On the 
House Maiif^ment of Peaches and Nectarines. By Mr. Pt 
Flanagan.—On Accidental Intermixture of Character in cer¬ 
tain Fruits; On a Collection of Pears from the Garden of the 
Luxembourg at Paris. By Mr. John Turner.—Additional Ac¬ 
count of the New Hybrid Passifloras: Further Account of 
Chinese Chrj’santhenmms. By Joseph Sabine, Esq.—Chi the 
Destruction of C^aterpillars on Fruit Trees. By Mr. John 
SweeU—-On Tropical Fruits worth Cultivating in England. 
By Mr. John Lindley.—On the Cultivation of the Pine-apple! 
On a New Variety of Ulmus suherosa^ and a successful Method 
of Grafting Tender Scions of Trees. By Thos. ICnight, 
Esq.—On the Fruit of Fig-Trees: On the Effects produced 
by Ringing upon Fig-Trees, and on iheir Cultivation. By Sir 
Cliai’les M. L. Monck, Bart. 


Jtccent Puhlications. 

Geological Essays; compiising a View of the Order oftlie 
Suuta, Coal-fields, and Minerals of the District of the Avon. 
By Joseph Sutclifle. 8 vo. 

A Treatise on Practical Gauging. By A. Nesbitt aiui 
W. Little. 12 mo. 0 

2k)ologicai Researches in the Island of Java, &c., with Fi¬ 
gures of Natiie Quadrupeds and Birds. By Thomas Hors- 
field, M.D. No. IV. 4to. 

Star Tables for 1822. By T. Lynn. No. 11. Royal 8 vo. 

Tlie Elements of Astronomy, lly John Brinkley, D.D, 8 vo. 

Aslronomhcht 1822 . ^\o. 

An Analytical Dictioiiaiy of the English. Laaiguagc* By 
D. Booth. Pait 1. 
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A Tifiatise on the Morbid Kei^lradon of Bomes^c Azdmals. 
Edward Causer, Surgeon, late Veterinajy Sur^^eon to His 
*th Remment of Dragoons. Svo, 

A Manual of tactical Anatomy for the Use of Stui^tf 
engaged in Dissections. By Edward Stanley, Assistant Sur¬ 
geon to St. Bartholomew’s Hospital. 12mo. 

Practical Observations on the Nautical Almanack and Astro- 
tMMUical Ephemeris. By James South, F.R.S. Svo, 

Anatomical and Physiological Researches. By Herbert 
M^o. No. I. Svo. 

Outlines of the Geology of England and Wales, By the 
Rev. W. D. Couybeare, F.R.S. MTG.S. &c. and Wm. Phillips, 
F.L.S.M.G.S.&C. Parti. Svo. 

First Elements of the Theory of Series and Difierences.4to. 

Preparing for Publication, 

Chevalier Duptn, Member of the Royal Institute of France, 
anti author of Voyages dans la Grande Bretagne, is about to 
publish tlie secondf part of his Mathematical Researches, under 
the title of Applications de GSometrie et de Mechanique, This 
work, which form a 4to volume, with 16 plates, contains die 
author’s theories upon the stability of floating bodies; upon 
the researches relative to the best constnictiou of roads o^er 
amis of every kind, in various circumstances; upon die removal 
df any hii^ of materials of a specifled figure, and forming diere- 
with andcher heap of a reepirea figure {deblai et i emblai) upon 
the laws a^prding to which, rays of light, emitted from a single 
poin% aM||||bjctted in their various reflections from mirreurs of 
any forapTilnally, upon the mathematical examination of the 
ne^ sttwture of English men of war. 

AltALYI^IS OF PEHIODICAL WORKS ON ZOOLOGY AND BOTANY. 

Serjoerbj/s Mineral Co7ichology, No, 65. 

PI. 3*72. Ampidlaria ambuJacrum, one of the most common 
sheUs from that mine of fossil conchology, Hordwell-cliifi 
Mr* Sowerby has very well distinguished it from two or three 
other kindi^ species. Regarding die generic situation of 
these shells, we cannot af^ree with either Cm ler or Lamarek. 
That th^ have never been found CKcejiting in marine forma- 
ddi^ isa Etroug presumption against Cuviers opinion diat they 
bdo)^ the i^ptdlaria^ of which all the recent spec^ are 
flumtftc; while on the other hand we cannot possibly discover 
why diey sbonid be separated iW>m Natica as a distinct getiuef, 
acfsaarding to the supposition of Lamarck. We think, il^y of 
species from Horawcll-cliff are placed by the side of ouroean- 
tnoA glauitna, not a shade of difference in thei^ 

.u fbimation 
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rpidnJf smooth; spire small, depressed; umbilicus opetij couf 
taiiiitig a spiral lidge found in the Sii^oUc crag. N, ’ 

•^ubhemisphgerical, smoodi: spire small, depressed; umbi^^f 
o^eu, base coucentrically striated. Mr. Sowetb/s observa¬ 
tion on the difference%etween these two shells evinces much 
judgement. We wish he had not followed die example of 
Dr.Leach, in substituting the little-known and unmeaning nonae 
of Action for that of Tornatella^ as applied to the generic ap¬ 
pellation of Valuta tornatilis. De Moutford’s system has 
into that oblivion it so jusdy merits, almost as soon as 
it was built, and it may serve as a w^arning to diose young 
cohcliologists who fancy dieir reputation will be advanced by 
opposing established authorities, and building up systems of 
dieir own. TornatellaNotr, Tab. 3*74-, as Mr. S. conjectures, ap¬ 
pears a very uncertain species. The next Plate contains 3 shellst 
Buccinum juncaim {Murex junceus of Brander). B, sulcatum f 
Turrited, acute, transversely furrowed; whorls ventricose; 
aperture ovate; lip toothed within. B, Mitrula: Tnrrited, 
acute, costated; aperture elongated, obtuse above; lip sliara- 
edged with a small rounded smus in die upper part. The 
first and last of diese shells, B.jtmceum and evidently 

belong to the genus Pleurotoma of Lamarck. Tlie descrip¬ 
tions of; Idle remaining plates are postponed. '\'l ^ 


Sassoerhy's Genera of Shells, Nos. 7 , 

. 'VV’e shall notice the genera contained N W" 

bers in the order in whi^ diey follow in the leMte-piw. 
Chama ; the species represented on this plate are Ch, Da-- 
moicornis, Arcinella^ Lazanis and squamosa. SoLENiMYAr 
(a name judiciously adopted from Mr. Bow'dich, in pre¬ 
ference to Lamarck’s Solemya,) consisting of two species, 
to which Mr. S. has added a diird with some doubt and 
without any description. IsocAaniA; with figures of:/. Cer, 
MoUkiana and Ba^hiam, Iridina; a fresh-water genus of 
great rarity, well described, and accompanied by a beautifal 
plate of I. elongata. The audior, laowever, is not aware of 
a aecond species being figured by Bruguim'e; and a third has 
recently f^en under our own inspectiem.^ LiiuirkA: , Mr« 
Sowerby, as we before observed, has united the genera Mm-, 
and Physa of Lamarck and Dmparnaud, togethea; with 
thofC pc Aplexa MxfmSi under, this,genus... ,Wje;do 
not, #t present concur, in this alteration, ^beuigittiore.inclined 
Idmnea and.JPi^ysa distinct, attoehuiglto the firsf tiie 
spb-geiius Aplexa, and to the latter that- ^ i J thus 
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tioxis, which are drawn up with great clearness. Ten very ac¬ 
curate figures are ^veu of as many spedes, but only two of 
these are accompanied by descriptions. Anastoma: a genus 
formed of the Helix ringens of Linneeii^, and a Helix we wish 
it to remain, though it has had various other names, and the 
small variety has been made into another species; we consider it 
a variet}', because we know that in this, and other Helices^ the 
number of teeth is always inclined to vary. Glycymeris : 
the habks of this shell, when compared with many Soleiis, will 
bring the two genera as closely as possible together, and &o~ 
lenimyai^ as Mr. S. conjectures, should range in the same group. 
Lithotryra: this is a very cxtraordiuaiy genus, quite new to 
us, belonging to the la'nnacan Barnacles, and to Lamarck’s 
class of Cirripedes. Mr. S. gives a detailed account of the 
only species he has met with, accompanied by the following 

g eneric character;—Teslairregulariler siibpyramidalis, laten- 
us compressis, pedimculo tubiiloso teiidineoque imposita, 
octovalvis; valvis coiiligiiis, inmqualibui^, lateribus sex, infe- 
rioribus minimis; dorsali magna, ligiilata, anlica ininutissima. 
Appendix testacea patellam inversain referens, ad basim pe- 
dunculi. Anunal intermedium inter sossiles et pediinculatos 
Cirripe^es, saxorum cavos ab ipso terebratos incolens. 

FroiU^'di^e characters tlic structure, as we tliink^ill be 
ibu^ at^ll^nce with the idea that the animal is able to pierce 
adj^b^^Hr M limestone rocks; for, as it is elevated on a 
pedpflmpl^P^ust in that case detach itself from some other 
Rubstai^l work with its head downwards to permit its coming 
in contact the rock, and then again reverse itscll^ and fix 
its seat hi the bottom of t])e cavity; all this, we conceive, is 
highly improbable, if not impossible. We have learnt tliat all 
the specimens which have been brought to England, were 
procured from one rock at Montserrat; and our present 
belief is, that they belong to a species exclusively inhabiting 
the deserted cavities jyrevimsly made in rocks by the Pholo'- 
darieti precisely in the same manner as the Hermit Crab takes 
up its abode in empty sif^lls. We do not, however, wish this 
opiniofn to be implicitly believed, but merely offer it as the 
most probable of the two, and until further information may sup- 
phr the place of conjecture on tliis very interesting subject 
Mr. Sowerby animadverts, witli great reason, on the stxan^ 
and e^en absurd idea of making Olion (a Linneeon Bama^m) 
a bivalve shell, because it has only two valves! Crekatula: 
a genus v&s well defined, and with two excellent figures. 
Perna 1 Mr. S. is not aware that this genus was otie of the 


last 
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last instituted by the.jgreat Linnasus, tliongh not, {Jublished" 
und^r boriduf must noi dieretoi’e 

oii L^arel. are linnexed- - ‘i' -.M 

' In concli(sl6ri^^i-^ii^ils a^ tre fa^fe the feiibcess and 
prov^Siient of wb must again urge to the attdiors 'buiii 

strong recomm4ihdr^n tt> give some (descriptive or spedfie: 
characters to tbe si»€lls tbey figure, and'ilso to add referentW * 
to those authors iVKo-^ave previously figured or described 
them,.: IHiis is a duty thev owe, not only to the public, but to 
the labours of those who Wve ^ne bclbre them, and whose 
writings they must of necessity consult, before'they can take 
upon tnenisclves to publish any subjects as hitherto undescribed 
or misunderstood. 

Swainson*s Zoological llhtsirations. No. 26. " 

PI, 125, Papilio Niretts, a well-known Linnman species, but 
very well figured.—PI. 126. Cmnui vitnlimis, a remarkable fa- 
riety of this shell not before figured. 

PI. 127 & 128. These plates form a complete illustration of 
the beautiful cone, vulgarly called die Spanish Admiral. Four 
distinct varieties are represented with great beauty : the specific 
character also has been drawn up widi precision, and sufficiently 
proves this shell to be distinct from C. general is, in opposi¬ 
tion to the opinion of the I,inna*an school: at the same time 
we perfectly agree with Mr. S., that both Bruguiere, Lafhafck 

and even I)r. oolaiider, have ci eated in this genus --' 

cessary jpultiplication ol‘ species,—an error arising fu 
riability'm the colour and markings of all the coia^s^^' 

PI. 129. Melliphaga torquata, a imecies dis^ ‘ 

M, lunata by these characters. M. %livaceo-flilv 
capite auribusqiie nigris, jtorqne nucliali liinato, 
ciliot'um cute rubra, llie bill of this bird is veiyis' 
the nostrils at once point it out us belonging to tnte Auittala- 
sian I'loneysuckers. . ^ 

‘ '* ' r . • J * * ■ ^ ^ 

The Botanical Register. No. 93. 

Tliis Number is unusualiy rich in novelties. PI. has 
Gymnoloma mamdatmi, a new plant of dilslitde-knowpgipnng, 
from Brazil, thus defined, .Cf. as^iera, erccta [umP'], ramiayjxgatis 
4-gonis pictis; fbliis oblongo-lanceolatis, subserratis; fionbus 
ered^ terminalihui^ 1—S; pedunculis folio plurimum brevi- 
oribus; radio 8-floro, 

. PL 663. An imrecorded ffypoxis, from die Cape,, ^th.file 
specific name of stelUpilis. H, rhizomate ovato ; foliis radl- 
^libns plurimis trifariam fascicglatis triquctro^suhul|tti$,,£ pHts 
bt’ev^us stellatis implexis subtus .tomentoso-c|jidicjgn^ 
noUeuJo <»rinaque aqutis; umbe^ j>ftU(?i-(2) This 
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^ dfic character might have been more simple, but that of Rhcxia 
vimine^ (664) exceeds ah bounds; for inst^ of singling out,^ 
as it wei^ only the two. or three distinguishing peculiarities of 
the species, it is extended to a description of the whole plant. 
Naturalists in who wish to fadUtate a knowledge of 

s^cies<-*-the true'of all systems; or who hope to have 
thehr characters adopf^l, would do well to imitate the unequalled 
p^Spicuity, in this zcspect, of the great Linneeus. 

Pi. 665. Costm angustijblinsy a new and superb plant sent 
.bjf Dr. WaUich from Nepal, is here recorded as a variety of 
i^KCijOStis, from; which opinion, however, we totally differ. 

Ih. 666. Begonia argyrostigma, a singular species from Bra- 
2il; the leaves being covered with silver-like spots. 

PI. 667. Loa&a tricolat', from Peru,. We must again advert 
to the diffuse specific character given to this plant. We shall, 
however, copy it, as the subject is singular and interestiiig< 
JL, urens, erecta, foHis oppositis, bipinnatindis, ambitu angulari 
ccndato; calyce peUilis aequali; coronas foliolo singido extus 
caudiculis subtrinis linearibus diffuse prostratis ad imam bascos 
marmnem appendiculato: staminum liisciculis siibdecandris. 

PI. 668. Arum Dracontium oiVurAi, butnolof'riiunberg: 
native of North America. 

Curtises Botanical Magazine. No. 430. 

PL 2356. Crasmila xici'sicolor, from the Cape; already figured 
in the 'Register, PL 320, Andromeda axillaris^ a variety of 
the described by Pursh. Brmssonetia impyrifta'a, the 
Paper llMberry Tree: a vegetable of little beauty, but most 
tmpj0]ir^BM|p the inhabitants both of Japan and Otaheite; the 
form^raP^rhich fabricate paper, and the latter a beautiful 
white from the inner bark of tins tree. 

Spigelia anthclniia: coiisitlered in hot climates an excellent 
iq>eciffc for worms. We add, on onr own authority, that it 
naturally grows in moist sliady thickets, and tlie borders of 
woods and plantations. 

Hatenia dulcis^ Willd. Irisfurcata, from Caucasus. 

Tetra^mia exjmnsa. New Zealand 8pinacli. lliis plant ap¬ 
pears tolae a valuable addition to our-esculent vegetables; and 
Its ciiltivation has recently been strongly recommended by 
Mr. Anderson, in the 4tb vol. of HorticuUural Transactions. 

Plate 2363 terminates this Number, widi Staiice JEgyptiacot 
a species recently introduced by P. B. Webb, Esq, 

Geraniacca. No. 34. 

Only one real species is in this Number, Hcnia n^am^ 
which is thus defined iT. acaulis, scapodiviso^ umbellis ca- 

pitatis 
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ultxitis con^estis deprcssis, floribus nutantibus, foliis bipinnatis 
hirsutis: foliolis pinnatiiido-lacmlatis multifidia subdentatis; 
petalis su^rioribus refractis, inferioribus concavis conniventi^ 
bus. This plant is die Pelargonium rapojceum oH Bot. M^. 
pi. 1877. 

Loddigef Botanical CabineU " Part 66. 

Many of the beautiful and little-known Orchidcd of the 
South of Europe, introduced by the exertions of Mr. Swain- 
son, are now becoming known to the gardens of Britain, and 
appear in our mondily publications; among Uicse we notice 
^crapias Lingua^ a very extraordinary plant, figured in the 
work now before us, several roots of which Mr. S. sent to the 
Liverpool garden from Sicily. Ophys liUca is anotlier sjiecies 
figured in the last Number of Dr. Hooker’s Exotic Flora, and 
otiiers are contained both in the Botanical Register and Curtis’s 
Magazine. We have seen, besides these, drawings by Mr. 
8wainson of many other very singular and unknown species 
of this interesting family, which we understand he has an in¬ 
tention of publishing at no distant period. 


Monogi'aph of the British Grasses. 

Of the two first Numbers of this neat and useful work, each 
contains twelve plates; the third has however but six, but the 
price is three instead of six shillings. The alteration is satis¬ 
factorily explained by a note, which states that it has origi¬ 
nated in a wish of proving, by experiment, the various fac^s 
communicated by correspondents. Our limits will not permit 
us to enumerate the contents of each numljer; indeed, 
would it be attended wiUi much acfvanUige; but HKnild any 
new species appear in die course of the work, their chiracters 
will be fully detailed. 


LXXX. Proceedings of learned Societies. 

UOYAL SOCIETY. 

Nov* 7 .—An Appendix was read to a former paper, by John 
Pond, Esq. Astronomer Royal, on the changes which appear 
to have taken place in the declination of some of the fixed stars. 

14. On the parallax of « Lyrae, by Jolm Pond, Esq. Astro¬ 
nomer Royal. 

21. The Croonian Lecture; Microscopical observations on 
the suspension of the muscular motions of tlie Vibrio Th’itici. 
By Francis Bauer, Esq. F. R. S., F. L. S.—A part only of tliis 
paper was read. 
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Limiaan and Aatronondcal Societies. 


LIKN-KAN SOCIETY. 

Tile fifst and second meetiiigs for the season were held No¬ 
vember 5tli alid 19th: both evenings have been occimied in 
reading part of Reintirks on the Identity of certain Uetieral 
Laws iraich have he^ lately observed to regulate the Natural 
Distribution of Insects and Fungi; by W, S. MacLeay, Esq. 
The admirable and profound work. Hone EntomologictiCj not 
1<«% since published by this gentleman, contains views of the 
natural scries of animated beings, which, though founded on a 
close attention to tlieir entire structure, may have appeared ex¬ 
traordinary as well as novel: and it is to a very remarkable con¬ 
firmation of these views that tlie present interesting paper re¬ 
lates ;—as it ajipears, from the part which has been read, tliat 
M. Fries, in his Systema Mycologictim published last year, ob¬ 
serves laws of the same kind to obtain in the natural arrangement 
of Fungi, which Mr. MacLeay had piiintetl out as existing in 
tlie animal kingdom, and as probably extending to all or^a- 
ni/.ed beings.—The skins of several rare birils irom the Last 
Indies were presented from Major General Ilardwicke. 

ASTRONOMICAL SOCIETY OF LONDON. 

Nov. 8.—This Society resumed its meetings this evening. 
The papers read were; 1®. A letter from the llev. L. Evans 
relative to the mode of determining the intervals of the wires 
of a transit instrument. 2°. A paper from M. Littrow on 
the method of correcting the principal errors of the transit 
instrument. M. Littrow’s method differs very little, in its re¬ 
sults, from the mode proposed by Delambre, Bessel and others: 
but ills investigation of the principles, on which the method 
is funded, is at once clear and convincing, and shows the 
perspicuity and accuracy of this distinguished astronomer. 
A number of very valuable works (principally foreign) were 
presentetl to the Society. 


LXXXI. Intelligence and Miscellaneous Articles, 

ASTRONOMICAL INFORMATION. 

1. M[r. Schumacher of Copenhagen, to whom tlie public is 
iiulebte4 for an annual volume of astronomical tables for tlie 
use of an observatory, has commenced another work which 
will also be liigldy usefid to the jiractical astronomer. It is 
entitle Sammlung von IlUlfstafeln, or “ A collection of auxi¬ 
liary tables.” It is printed in octavo, uniformly with his 
Astrpnomische HiUfste^eln ; arid the first Number (to which is 
annexed an English preface,) has just made its appearance* 
Tliis nuntber contains Tables for converting sidereal time into 

mean 
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mean time; Tables of refraction according to Bessel, Brink 
ley, Cariini, Laplace, Gauss, and Young; Tables for the re-; 
diiction to the meridian; Tables of equal altitude, computed 
by M. Gerling from the formula of M. Gauss, for every minute 
of the half interval; Tables for the redw^on of barometrical 
observations; and Tables for finiling the sidereal time at mean 
noon. M. iSchumacher does not give any intimation of the 
extent of these tables: but, in his liands, the selection cannot 
fall of being judicious and useful. 

2. The astronomers on the continent appear to have been 
actively employed during the present year in observing die 
three comets, which were first discovered by M. Pons, at Mar- 
liii, and subsetjuently by other astronomers. From the north 
to the soiilli of Euro|ie, the journals are frlled with observa¬ 
tions and calcidations relative to these singular visitors of our 
system. Every principal observatory, from Prague to Milan, 
appears to have directed its attention to tliese objects: and the 
favourable state of the weatlier has enabled the observers to 
jmrsue their researches with unexampled success. Amongst 
those who have devoted their valuable time, either in making 
observations, or in calculating the orbits of these comets, we 
observe tlie names of Pons {le pr6pose du del, as he is called 
by Zacli) Cariini, Santini, tfrsin, Schumacher, Gambart, 
Biela, l lalluschka, Cuturegli, Frisiani, Olbers, Harding and 
Enkc. It does not ap})car that either of these comets has 
been seen, or even looked after, in this country. They have^ 
in fact, scarcely been heard ofi except tlirough the vague no¬ 
tices in the newspapers. 

3. The indefatigable Bessel has commenced an important 
work, which every lover of astronomy must wish to see fol¬ 
lowed up witli success. It is a general survey of the-heavens, 
in zones: and the first part of the work is already in the press. 
We propose to give, in our next Number, his preliminary re¬ 
marks on this subject; w'liich will preclude tlie necessity of 
our entering further on it at present. 

4. There is reason to believe that the observations of the 
stars given in Lalande’s Ilisfoire Celeste are about to be re¬ 
duced: a laborious undertaking, which has long been a desi¬ 
deratum with astronomers. 

5. In tlie Nautical Almanac for 1825, the mean places of 
the principal stars for January 0. 1825, inserted at the bottom 
of the table of apparent places, are most of them wTong. Thus 
the At of Polaris is O'*. 58'. 17",40 instead of 16",06: the 
NcMth Polar Distance of Capella is 44". 11'. 26",2 instead of 
28",3; the North Polar Distance of Regidus is 77®. 10'. 5r',9 
instead of 50", 1: and thus of several odiers. We notice that 
the longitudes anti latitmlcs of the nine principal fixed stars, 

from 
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’jj^j^.which tlie lunar dkitanoes are computed, have been re- 
e^ulated for the be^^nii^ of the year 1820. At the bottom 
^dStat jyitde table we observe a short note^ which may be cor¬ 
rect; but wUch die praetkal astronomer will be cautious in 
‘id^ptin^^enera/^* unless the gi*otmds on which it is founded 
Je distinctly stated. 

6. Mil {fording has Just completed the Utst Nmnber of his 
Hinmdsekmten: it only reinaii^ nowto form a catalogue of 
all the stars, w'hicli are insetted ^||ierein; without which help, 
the work will lose much of its^ddlity, 

7. During the present the German astronomers have 

been engage in d^rmuung llie deference of the longitudes 
of their observ^atories, oS the transit of the 

moon ovbr the meridian, and certain, fixed stars which difler 
very Httle from her in r^t^asemsion, ami are nearly in the 
same appar^ parallel of declination^ A^ catalogue of some 
hundreds of such stars, as are thus fat^rably siluated, has 
been from time to time published in the foreign journals. This 
method is exCeedin^y dmple; and attended with very little 
trouble or inconvenience: an^ by thus knowing bcfore-hand 
the stars which liaye thits,.);ri^" agreed on, the practical astro¬ 
nomer is almost sure to nnllcltoe corresponding observations, 
from which he may deduce die required results. As the transit 
of the moon’s limb generally forms one of die objects in an 
active observatory, the adoption of this methocl cannot be at¬ 
tended with much additional trouble: since it is merely required 
to devote a few minutes befo^^ and after die passage of the 
moon, to the observations of tlie proposed stars; and this may 
fre<|^nt]y be done without moving die telescope. We in¬ 
tended to have given the catalogue tor die ensuing month, for 
the use of observers in this country: but such a measure would 
tmsM’er no good purpose unless some public, or odier well 
known observatorj', would undertake to make correspondmg 
observations. 

8. Mr. Dollond is about to construct a sextant on the prin¬ 
ciple proposed by M. Amici, as mentioned in our lost Num¬ 
ber : and there is no doubt that, in his hands, it will receive 
all die improvement of which it is capable. 

' 9.. ^ Rumker has commenced his astronomical observa?- 

tions at New Soudi Wales. One of his first objects was to 
detearinljiys the obliquity of the ecliptic, from observations of 
the siiii' i^r our winter solstice, with ofte of Reichcnbach’s 
circl^. *!fhe quantity which he has deduced is 23°. 27'. 44f",5 
for i^c mean obliquity on January 1, 1822; which diftbrs only 
(r,3i from the:value deduced from Bessel’s observadoiu^ in the 
north qf Bufope. 

I0.,M,f1ip)nke’6 compuflitions of the coinel, whose elements 
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Mordant for Crystallized Tin.—Enqdion of Vcsmnus. 

we gave in our last number, show the path of it to be ellip!^ 
cal; and that it performs its revolution in 194 years. 

II. The Connaissance des Terns for 1825, has just made its 
appearance in this country: as well as the Coimbra Ephemer^ 
for 1823 and 1824. Bode*s Astron&miscke Jdhrhuch ibr 182b 
has not yet arrived. Tlie Milan ephemeris is always slow in 
its progress to this country: the^votome even for 1822 is not 
yet to be procured. -v* , ^ 

MOBDANT BOR feRYSTAU-IZED ilN. 

A celebrated chemist, imw i^dred to cultivkte his land (sa'j^ 
the Giom, di Msica, Dec. 1. p. 217) recommends the 
following mixture as a morda^^r mtdre metaUiqxtt on tinned 
iroiit,—^the crystallized OT^ctrs. 

Sulphuric acid diluted parts of water, 3 ounces. Ni¬ 

tric acid, 1 to 2 draclims. Dputi^^fllioAof cMoripe, 4 ounces. 
Oxalic acid, 1 to 2 scruples. The juice of an orange. 

The brilliant ground may be darkened at pleasure. An ad¬ 
dition of ammonia to die liquor makes it darker,.and n^ore so 
a little sulphate or acetate of ^Oj^r. After the action of die 
mordant it may agam he altei^; by cajfbonate of potgsh the 
brilliancy is softened, and rais^ by cmi^tic potash (either must 
be well diluted with water). 

If a tinned iron of a fine grahi is ivtinted# the mordant must 
at first be a])pUecl, and dien the tinned .iron be heated in a 
furnace till the tin begins to melt; it is then taken out and 
sprinkled with fine drops of water. 

EIIUPTION OF MOUNT VESUVIUS. 

Naples, October 21. 

Yesterday, at sunrise, Vesuvius was still tranquil, though 
for two days the water of the surrounding wells had entirely 
disappeared: but a few seconds after twelve o’clock, smoke, 
mixed with lava as usual, began to appear. About two o’clock 
a dreadful internal noise was heard tliroughont the whole 
neighbourhood, and die noise continued to increase until mid- 
niglit. In fine, about half-past three o’clock a terrible explo¬ 
sion took place from die upper cone, preceded by repeated 
shocks and internal bowlings from die mountain. 

The shocks increased gradually to sunrise, and about two 
hours after sunrise a toireut of lava about a mile brood was 
perceived, and extending as fai* as a mile and a half betw^cen 
the Casa de la Favorite and Resma. Tlie teiTor of the pea¬ 
sants, and of die people who at this season occupy dieir coun¬ 
try-houses, was so great, that the road from Portici to Naples 
was filled,with carriages conveying families and valuables from 
the scene of danger; According to the latest accoijnts, the 
mountfun was undergoing great convulsions and though the 
weather wa,s serene, a thick cloud of ashes and stoiieii dk’l^ed 
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indi the left side of the crater, and exliihited a spectacle at once 
picturesque and awftd. 

October Vesuvius ^owed signs, yesterday 

of an approoiftioitt Israpdon, «xidto«day it has broken 
mt. The tnountain ia ail 0|i lire; the cemtinued osdlli^ons 
arhiah are felt, indicate tliat part of' the crater is iaJien in. The 
brandtes of lava are nittlibrqus; but we cox^ot distinguisk 
their ra^id course, on thothick saooke^ but their 

direedou seems io fallow the track. Several parties of 

Ibrel^niers haVe defermiaajed to this lught to the spot, to ob- 
am'e more closely the e£^tao(l|)rQ 0 pes 6 cf the lava. 'Xlie ex> 
plosions avefteouentf andiflhjs hiii« breeace should blow again 
to<nig}|^ we shall have u ^ibiver gf edteasittiUar to that which 
we had In 1808 . «. 

Octbher S3.'-^The«rt|ptii0i| o£ Vesuvius is terrible. 'J’he 
torr^^ lava whidi ftowe towards Besina has alre«uly covet ed 
100 acres of ground. Tlie showens of ashes darken the -tky, 
and idtl even^m the h|li&ets of the capital. The stones wdiich 
hove ^len at«Bos^otre Casa have accumulated to the lieight of 
five pah3a3^Oaz9tt0^ 

^ Nspet, f S^rUter Pao^HcvhrsJ Oot. 30,1832. 

Prayers were* this put up’ln die church of Su Junii* 
arius, for the presejjvation of fins city from fiic danger with 
which it was thieatched, one of tlicmostdieadful eruptions 
of Vesuviusithat occuired within the memory of man. The 
thanksgiving will continue fi>r three days: tiie assemblage was 
*immeuse. The columns of fire, stones, and ashes, which the 
volcano has vomiteil forth for many days past, have been of 
leas magnitude to-day, and there is every prospect of a si)eedy 
termination of this terrible pnenomcnon. We Imve collected 
the fcilowiiig particulars respecting the progress of the lava:— 
At fir^t it flowed in a stream of the breadtli of half a mile, in 
a direction west fiom the mountain; and after destroying .i 
great extent ol ground, it stopped at a place called Monte. A 
second hotly of lava proceeded from the siuiu* crater, and at 
the same time as the one alreatly mentioned, and covered the 
old laves on the side of Boscotre Casa, without doing any 
mischief A third stream issued from a new crater which the 
eru^oU had opened, and stopjied near the first. And, finally, 
a fourth stream billet from the old crater called Vulcan^s 
Mouth, and look thfe direction of La Torre. It has been re¬ 
marked of this eruption, that the matter thrown from the vol- 
cabp) tak,cn in a mass, for exceeds the lava in quantity. So 
numerous were the stones cast forth from the vokano, that 
^eyfiU^ fijf Consular road from Resina to the ttJwttr of An- 
‘nutiidata, and blocked up the passage. The police^ the mekn- 
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hero of Gom’imiont, fijid ^he Austrian soWiers,, rivnUetUJUS'lt 
other in endeavouring to ren70ve (his ohstractk«i.,, 
tioH ot* cinders and smoke at this moment fresonts the aj^pea^- 
mice of a very thick and elevated hiac& . con^ which ^he tjoiiid 
blows towards Somma, QttatenQ> emd Noin* 

October 26.—We exitect that the eruption will, en 
tirely cease. The columns d’cintfeys and smoke ore; decreas¬ 
ing, and die detonations «re Ifss i^^ient and loud than here^ 
totore. Most ol' the peoj;^ wh» had ikdare returning to their 
homes. It rained copiously night; which has had the ef¬ 
fect ot* purifying tlie atii!ios|d^(^ l^ich befoi'e-was filled widi 
clouds of black aslies. Ic83i, has washed the plants, 

which have assumed Ircolour anti appearance, 
u'hich under our cUinate'isj even ^t.the cud of autumn, so strik¬ 
ing and agreeable. The Vl&suviiis is visible, and it 

appears the dreadfiil'ei’uption wMch hto takeii place has tom 
away a part of the crest of the yolcano, 

October 28.—^Tlie eruption is com|iletely at an end, but 
violent explosions of cinders still ctmlitiue. • Tlie inhabitants 
of the country have returned to tlji^hdines.Bortici and La 
Torre del Ora'co have suifl^red!''other injury than what 
arises from their being in e%t^at pai't em’ered w'ith ashes and 
stones. A portion of the territory of.Resina is covered with 
lava, but only where lava had fornlprly lain. The tower of the 
Aiimin/iata has sustained injuries which it will not be easy ei¬ 
ther to estimate or repair. At 0|tniano Uie fire has consumed 
50 acres of wood. These are ifftl the details which have hitherto 
reached us. 

The same date (four in the ^veiling).—The report which 
we have just rcccivei! from Otlaiano iiiliirms us of new disas¬ 
ters in that quarter, and of others with which it is still me¬ 
naced. It is not the fire wljich is now feared, but terrible over¬ 
flowings. — 

-SINKING OF THE EATlTll IN AMERICA. 


Such a phajnomenon has taken place, and is still progress¬ 
ing in the country of .Tefl’erson, near the Warren line, on a 
hill near the Ogecliea llivcr, as is not common in this part of 
the world. A’oout six or eight weeks ago, the earth on a steep 
hill-side was discovered to be sinking and dividing asunder to 
the extent of about one acre. A gentleman in die neigjlibour- 
hood of this scene, told me that he went round it and on it 
about three weeks ago, and very distinctly heard the cracking 
gild snapping of the roots. A man of the same neighbourhood, 
who was -my pilot to this eventful place on the 25th of June 
1822, told me that it w'as progressing fast When I y^as fii- 
Vol. 60. No. 2.95. Nov. 1H22. 3 D youred 
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-iMuretl with a view of itvl think it had extended »over about 
t#o^cres. On the most elevated part of the Wll, the earth 
has sunk about 12 feet perpendiciiiar, while on the lower side 
it has risen six of eight feet above tlve surface. Over about 
oue acre the timber has been {n:osh*ated on the earth, forming 
a“'ruinous appearance ft'om its having been tlirown in every 
directfon. On the otlier part some of the trees are fallen; 
whilst the remnant are tilted ki diHerent directions, with a 
number of cracks of diiforeiit skes, and running various courses. 
There is a large ci'aok extending itself along the side of tlic 
hill, indicating tliereby the fijjther progress of this strange 
eruption. Previous to this evcait there was a good spring of 
water flowing from die troubled part of tlie earth; tlie water 
still issues Iroin the ruin, reseanhb^ in colour the earth wliich 
is discoverable in tliose craeks.-r-Gw(»g7« Paper. 


SALT STORM. 

Tlie dreadful gale tliat blew at Newhaven, irnited Slates, 
from S.E. on the 3d of September 1821, gradually increased 
from noon until dark, when it raged with tremendous violence, 
until near midnight... It terminated very abruptly^ and passed 
in a very short time from a hurricane to a serene and star-light 
night. Near midnight, a^oiul repot^t was heard by many, and 
it was observed that the wind ceased immediately after. Next 
morning, the windows were|puiid covered witJi salt; the trees 
exhibited a blasted foliage f in^a few hours, the leaves began 
to shrink and dry on the windward side, aiu! after some days 
the dry leaves tell, as they ordinarily do in the latter end of 
November. In October the leaves re-appeared on the wind¬ 
ward siile of the trees, new blossoms were put forth, and tlie 
water-melon and the cucumber produced new fruits. In some 
instances, the mature fruit was found on the same tree with tlie 
blossoms. On the morning after the tempest, the leaves were 
perceptibly saline to the taste at Hebron, 30 miles from the 
sea: and it is stated that the same eflect was observed at 
Northampton, more than 60 miles inland.— American Journal 
of lienee. 

MANUSCRirr HOMER. 

A letter has been received by Mr. W. Bankes, from Mr. 
dated M Cairo, in August mt, with the following curious 
ihfoii^Srt;k)0A roll of papyrus, measuring about eleven 
kuibesin reiigth and flve in ck^umfcrence, has been discovered 
in^the’ldbamlof Elephantina, and purchased for Mr. Bankes. 
It i^ found to contain a portion of the latter part of the Jliady 

very 
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very fairly writt^ in unckl letters, such as were in use during 
the time of the Ptolemies, and xmder the earlier Roman 
perors. The lines are nmnbered, and there are Scholia in the 
margin. A copy is to be made from this valuable MS. at 
Cairo, that it may serve as a duplicate, in case of any uccidf 
befalling the original in its voyage to England, The perst . 
who procured this treasure for Mr, Bankes, is a young man 
who has been employed for some years to make researches 
into the antiquities and geography of the East in such parts 
as were left unascertained by Mr. Bankes himself. 

. 

MACHINES PUT IN MOTION BY EXPLODING GASES. 

According to the Edinburgh Journal, 1821. April, p, 427. 
Mr. Cecil, a clergyman, exhibited in the Philosophical Society 
at Cambridge, on the 1.5th of Noveml>er 1820, an engine which 
was put in motion by repeated explosions of gas. It is known 
ihjxt Dr. Romershansea long ago invented engiues for lifting, 
ike. wliich may be put in rapid motion by nring small car- 
touclies filled with gunpowder. 


Dr. Lamb, F. L. S. of Newbury, the fortunate possessor of 
the only Tantalus Falcindlus (Bay Ibis) ever killed in En¬ 
gland, has lately bad brought to 'him the Lesiris crepidatus 
(the Black-toed Gull) killed at Shaw, Berks. It is a rare bird 
in the south, and is tliought by some ornithologists to be only 
a variety of the L. pa7'asitticus. 


ALKOHOMETRICAL APPLICATION OP THE THERMOMETER. 

Mr. F. Grocniiig, of Cojicnhagen, has discovered that the 
thermometer may be succes.sfnlly used in distillation, as an al- 
kobometer. He observed, while comparing the temperature 
of the interior of tlie rectifier with tliat of the water about it, 
iu a distilling apparatus invented by himself^ that the thermo- 
metCT always rose to a certain point,—for eKample^ 65? Reau¬ 
mur, or 179° Falirenheit,—bdbre the first drop of tlie distilled 
liquor appeared; and likewise, that it remained at tliat point 
till about half the fluid in the retort was evaporated; but then, 
by degrees, at first slowly, afterwards more rapidly, rose to 
80° Reaumur, or 212° Fahr. , » . 

By trials-with the alkoliometer, he -fiaind that as long a 3 the 
thermometer remained at a certain point, tlie liquor which 
caiHe over was of an uniform strengtli; but .when it t^$e,!d.ie 
Hquor grew weaker and weaker, till atdast.mfij'Q WAtei’ ci^inc 
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namely, when the instrument had attiilnied the height of 
3 t)*'Reaumur. 

The results of M. Groeniiie^s escperiments, wliich were per- 
iformed many times, and whidt course depend on the difle- 
rent temperatures of tlie vajjours of alcohol and water, it'ere 
as follow: 

1 * A pei*son may, by the state of the thermometer, imme¬ 
diately ascertain the strcngtli ofthe liquor in tlie vessel. 

There is no necessity of using the alkohometer in distil¬ 
lation, as the thermometer indicates the strength of the liquor 
with equal accuracy. 

3. Witliout drawing off any spirit, what quantity there is eff 
any particular strength may be iimnediately known. 

4. Eveiy jiossible fraud, during the operation, may be pre¬ 
vented, as tlie apparatus can either be locked up or brought 
into an adjoining apartment, for the jierson who attends the 
work does not require tlie thermometer to direct him. 


EAIlTlIgUAKE. 

Lattikia, (in SAria,) Aug. 28. 

The citv of Lntakia and its environs have suffered severel}' 

by a dreadful earthquake in the night of the 13th of this month. 

A shock had been lelt on the l^h, and it wsis imagined that 

all was over, when on the l3th, about 20 minutes past nine in 

the evening, a slight trembling aaus the harbinger of most 

violent shocks that iinmetliately followed, niey began from 

nortli to south, and then to<>k a direction from east to west. 

'llie shock continued for forty seconds. 

* 


EARTHQUAKE AT ALEPPO. 

A letter from Constantinople, dated Sept. 3, gives the following account 
of a dreadful earthquake at Aleppo:— 

“ Aleppo, one of the most bemitifid cities of the Ottoman Empire, has 
been visited by uJi earthquake, resembling those which Inid waste Lisbon 
and Calabria in the last century. The first and most severe shock occurred 
on the IJkh of August, about ten in the evening, and instantly buried thou¬ 
sands of the inhalntants under the ruins of their elegant mansions of stone, 
some of wlririi deseiwe tlie name of palaces. Several other shoi'ks suc¬ 
ceeded, and even on the 16tb shocks were still experienced, some of whidh 
werjB Mverq,, fTwo.thirfls.qf dnj houses of this populous city are iu ruins, 
apd aibpg with them an iipmensc quantity of valuable goods of all kinds 
fronl Pdrsia-and lotTm have been destroyed. 

'* Aeddfrdiilg'to 'the^fiftt'actoounts of this evcn,t, which through alarm may 
hare bsedes^gcrated,>the luiihlier of the sufierers amounts to from 25 to 
30,r is;(|ne of tjlm.best men in the city, the Impsfial,oqa- 

sal-gcrieral, ^lijC QiqypJit^ ^Esdras Vo'p Piccotto. Having escap^cd tlio dw- 
ger m^oehig 'liiHe'd' ufidec the riilns of his own house, he ha^ei^ra wdp 
sdihcbl“hhtiirrfifi'to'Wiir®t!ie gJite'oi’the city j but as he was passing aiCha’h, 
' ' > ■‘ I anew 
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a t)c\v shock occurred^ and buried iiiin and those with him. Tartars whdi. 
Lave arrived from Duinuscus report tliat they saw the v.’holc ,populatifou,<^ 
Aleppo encamped in the environs. They state tliat several other towLs.in 
the Pachalics of Aleppo and Tripoli, partiruiariy Antioch and Laodihea, 
have been destroyed by this eaithquake. The captain of a French wltip 
also has reported that t^ crocks at the time of the earthquake bad arisen 
from the sea in the neighbourhood of Cyprus, which is almost under the 
same latitude as Alciqx). 

“ As soon as the Arabs and the Bedouins of the Syrian Desert obtained 
information of the cahimity which had befallen Aleppo, they hastened in 
liordes to exercise their traile of plunder in that imtneuse grave. Behrem 
Pacha, howcvci', drove them back, anti also executed several Janissaries 
who had committed depredations tunong the tlead bodies and ruins. 

“ The great number of unburied bodies in this extremely hot period of 
the year, has produced pestilential effluvia, and obliged the unfortunate in¬ 
habitants to seek for refuge in some remote district.” 


.SI JIK III A.-CA l»TAl N t'OCH RA NR. 

The celebmted Englishman, (’uptuin Cochnuie, who is famous both in 
and out of Europe, for his long excursions on foot, and has been for two 
years engaged in such ii tour in Siberia, to discover whether in the high 
Northern latitudes tlnre is an_\ connexion between the continents of Asia 
and America, h.ns married in Kainlsehatka, a native of that country, and is 
now on hib return. He has not fuiiiid any junction of the two continents. 


A1{<)3IA or RUM AND MKAT, 

According to Proust (Ann. <h Chlm. xviii. 17d) the peculiar substance of 
genuine rum is not originally dei'ivud from the treatment of the saccliarine 
matter in the svrnp, as some persons think ; but is a natural aroma of a pe¬ 
culiar sort which exists in the fr(‘sh juice of the cane ; in the same way as 
the savoury principle of meat is not generated by its treatriient at the fire, 
but may be extracted b} alcohol even from the raw meat, and in fact (as 
from cheese) in the state ol‘ a peenliar acid, on the nature of which Mr. 
Proust intends to communicate mure particular researches. 


OBITITAIIY.— Professor Tralles. 

Wc have the painful and vinexpected task of recording the 
deatli of this much esteemed Professor of Mathematics in the 
University and Secretary to the Mathematical C/lass of the 
Academy of Berlin, after a sudden and short illness while on 
a visit to this country, on the 19th iiist. (Nov.) 

Professor Tralles was, as we are informed, a native of Swit¬ 
zerland. He was formerly Professor of ^latlicniatics at Berne 
in that country, where lie became acquainted with Mr. Hassler, 
late Astronomer under the treaty of Grhent on the part of the 
United States of America, with whom he undertook an accu¬ 
rate trigonometrical survey of Switzerland, first at their own, 
ftnd aftei’wards at the public expense. The French Kevolution 
.pi'eventcd the execution of the whole of, their plans, but the 
Fremch havc^ however, partly continned flxeir surveys. When 
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France invited other nations to send Commissioners to assist 
die Committee of Weights and Measures, which were de¬ 
seed for universal adoption, tlic Swiss Republic sent Mr. 
Tralles, as the Dutch sent Mr. .Van Swinden, (the only two 
foreigners who assisted): and aS a jcmnpliinent to tliem, these 
two w«-e requested to draw up reports of separate parts of the 
committee’s labours. Mr. Tralles aftei-wurds became a Mem¬ 
ber of the Academy of Berlin, in which Academy the vacan¬ 
cies are filled by the existing Members, the Government ap¬ 
proving or rejecting the choice. When an University was 
established in Berlin in 1813, Mr. Tralles became Professor 
of Mathematics and Astronomy in that University, and deli¬ 
vered lectures to the students. In this situation as Academi¬ 
cian and I’rofessor he continued till his death. He married a 
Swiss lady (the sister we have understood of Sir Francis d’lver- 
tiois), who is now' living and by whom he has left some chil¬ 
dren. His late mission to this country w^as in order to buy 
instruments for tlie Pru.ssian Government. There are several 
of his papers in the Memoirs of the Bci'lin Academy; princi¬ 
pally on mathematical and geodetical subjects. Geodesy w'as 
always his favourite pursuit. He was about 60 years of age 
when he died.—He attended the first meeting, for this season, 
of the Royal and Astronomical Societies, and his dead) has 
occasioned the greatest regret here among those who had be¬ 
come acquainted with him. He was buried on Saturday tlie 
23d of November, in the church of St. Andrew, Holhorn, in 
this city, and his funeral was attended by the Prussian Ambas¬ 
sador, Consul and Vice-Consul, and by several English gen- 
tlem<m who respected his talents. 


Count Bebthollet. 

Paris, Nov. 8.—^Couiit Berlhollet, one of the principal found¬ 
ers of mf( 0 N^rn chemistry, died last Wednesday, after a short 
illness. iSSnce the death of Lagrange and Monge, the sciences 
have not,suffered a more severe loss. No man, perhaps* had 
more fronds, or kept them longer; and none w'as more de*- 
serving of happiness, by the elcvatitm of his character, the no¬ 
bleness ^uerosify of his sentimenU?, the constant mildness 
of his mfknfnersi: he has left in society as great a vacancy as in 
thfe sdleric^s^, and as difficult tO'lt)e repaired. He had attained 
the (jf'TS years and 6‘months. His robust constitution 
mafffe^ils^^nds'hojpethathe would live longer, and there was 
tid ifidic^ffSSh'fljat h,e Vps Kkety' to be carried off* so soon.' The 

he bore and concealed his" 

ings, for fear of afflf^8% if beloved'wife, can only bC coiMpbr^ 
. > .« with 


■; ^Jr 
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LIST Off PATJENTS ffOR NEW INVENTIONS. . 

To Thomas Leach, of Blue Boar-court, Friday-street, 
Cheapside, London, merchant, in consequence of communica¬ 
tions matle to him by a certain foreigner residing abroad, for 
his improvement in steam-engines, by tlic application of steam 
immoiliately to a wheel, intend of the usual process.—Dated 
25th October 1822.—4* moruhs allowed to enrol specification. 

To William Piper, of Cookley Iron-Works, in the })arish 
of Wolverlcy, Worcestershire, civil engineer, lor several new 
anchors for the use of shipping and other vessels.—1st Novem¬ 
ber.—2 months. 

l''o Alfred Flint, of Uley, Gloucestershire, engineer, for 
a machine f<)r scouring, pissing, and washing, of woollen cloths. 
—1st November.—2 months'. 

To John Oxford, of Little Britain, London, gentleman, for 
liis improved method of preventing premature decay in tim- 
bei', metallic substances and canvass, by the application whereof, 
to such several bodies res})ectively, the same are respectively 
rendered impervious to the dry-rot, damp-rot, worms, insects, 
or rust, to which the same are respectively liable; and the same 
are thereby rendered more durable and less liable to decay.— 
1st November.—2 months. 

To John Dowell Moxon, of Liverpool, Lancashire, ship¬ 
owner and merchant, for his improvements in the construction 
of bridges and works of a similar nature.—9th Nov.—G mo. 

To Francis Deakin, of Birmingham, in the county of War¬ 
wick, sword-manufacturer anti wire-di’awcr, for an improve¬ 
ment in the ninnufaciure of holster-cases, cartouch-boxes, and 
certain other description of cases.—9tli^ovember,—2 montlis. 

To John .Tekyll, of"Roundhill-Hoiise, in the parislj of Win- 
canton, Somersetshire, captain in His Majesty’s Navy, for 
certain improvements in steam or vapour baths, to render the 
same more porhible and convenient Uian those in presemt use. 
—9th Novenjber.—2 months. 

To Richard Roberts, of Manchester, Lancashire, civil en¬ 
gineer, lor certain ntachinery or implements applicable to the 
process of weaving plain or hgureti x'lotlis or fabric^ which 
may be used on and in conjunction with looms'now. in com¬ 
mon use; and also eertuin improvementg ip tl^e cons||ruction of 
looms for weaving plain and figm'ed el^tlis or apd |n 

the metliod of working looms either; RwMeam, or 
otlier power.—Hth November.—2 mt^lji^^j j, ,, , ,, 

METEORU 



Me^eorjjlogy. 


\[KTEOROLOGlCAL TABLE. • 

The fjoncJm Observations by Mr. Ca^v, of ilie Strand. 
li&ston Observations by Mr. Sasiuel Veall. 


I Theniioinetpr. of 

Days ofl Bostliir Weather. 

Month. I I j Inches. 


1822. ^ ^ liOnd. Boston Lontlori. 

X .-4 


56 4>5|55 
.57 4*8-52 
58 52 !,56 
.58-5 
59 

.56 62157 57 
2158 6057 62 
58 44 5.5-5 
414<2155!46 53 
57 

S0|56i48!57 
53 

8i46J50!40i47-5 
42-5 

52 

531401.50 
53-5 
46-5 
50148|47-5 
43 
41 

47 
'47-5 

53 
51 

44i48-5 

48 
51 

50 

51 


Tltc quai^y of Rain in 



29- 69 29-30il''iur Cloudy, Ham A. m. 

-9029-601'air Eiae 

30- 00 29-60 Cloudy Cloudy 
29-99 29-65 Clond> Rain 


•7629-3.5 Kair 
•9329-.50 Fair 
•75 29-25iCI<>udy 
.30-10 29-80 Fair 
*31 i29'85 Fair 
-29 29-80 Fair 
•23'29*74 Cloudy 
29-95 29-5.5 Fair 


Fine 

Cloudy, llain p. M. 

Cloudy 

Fine 

Fine 

Fine 

Cloudy 

Fine 


•99 29-80 Cloudy Fine 
•98 29*70 Foggy Fine 
•87 2.9-70 Cloudy Cloudy 


.30-.30 2.9-95 Fair Fint? 

•08 29-65 Cloudy Clloudy 
2»*78,29-50 Fair Fine, Rain p. m. 

-.5529-22 Fair Fine 

'*28 28'88 Cloudy Stormy, Rain A. M. 
•2v5^^^-07 Rfthi Uain 

•66l29-4(> Fair Cloudy 

*74 29*35 CloudV I'isip, Rain A. M. 

•84 29-87 Cloudy Fine 

-65 29-55 Eaiii Rain 

•75 29-.35 Fair Fine 

•7529'43Rain Rain 
•65 29-16Fair Fiuo 

•90 2.9*60 Cloudy Fine 
•55 29*27 Showery Cloudy 
•5|@f 29*25 Shovvert Cloudy 

London since the 2CfJi Oct. amounts to 3 In. 
5 tenths. 


•2v5ffi^*07 

•66!29*4(> Fair 
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LXXXII, On the Origin of the Blast Furnace* By 
David Musiiet, Esq**^ 

It is a matter of considerabJe regret, to those interested in the 
rise and progress of our national metallurgy, that the compafj^ 
tive recent iin'eiition of the blast furnace sliould already be 
involved in so much doubt and obscurity; and tliat we should 
be unable to assign to it a local habitation and a name.’* 

Ill the writings of the Saxon Agricola, published in the year 
15.56, there is no mention made of the blast furnace as known 
to us in after ages, as the means of making and procuxdng that 
strong but fusible state of iron now so universally used in 
every mechanical art and contrivance. Agricola describes 
the blast blooinery and the usual processes for obtaining mal¬ 
leable iron, but no where does he describe a process by which 
cast iron was obtained and ap{)lied to foundry purposes. He 
gives the detail, however, of a curious process for making steel, 
which renders it probable that the more fusible species of 
ciist iron was not imknov.Ti in tliat day, though not used h>r 
the purpose of castings. 

Pieces of the most fusible iron were introduced into a large 
crucible, in the hearth of the iron-furnace, along with a mix¬ 
ture of flux and charcoal; the {Action of the belIp:;Ks.tifa$ di- 
rccted'so as to produce fusion; when this was ascel^j^i^ four 
jiieces of bar iron, about 30lb.s. each, w^ere insies^d in the 
fluid, where they remained for , five or six hours, till they had 
nearly absorbed the melted iron. The masses of memeable 
iron, being thus penetrated, enlarged in size and bec^e soft 
and pasty. The furnace-man then, made a trial the 

bars, placing it under a large or forge hammer. while 

yet hot w’^as plunged into cold W'£|ter, and t}i^ ^r!^|^ure exa¬ 
mined, to ascertain whether it had been* all cpfiY^ted into 
steel: if this was not tlic case, a fresh fusion because necessary; 
and U^e imperfect steel was again inserted for a of lime 
sufficient for its perfect conversion. 

Whether this fusible mixture was ixc-fhe fifst instance gray 

# Communicated by the Author, 
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cast iron, or iron containing less caibon, it will hardly be con¬ 
tended that it did not become so when f^d in contact w'ith 
Qux, in Q crucible containing pounded chaic^al. Besides, it is 
not altogether improbable, that some particular qualities of 
ore, finely reduced and added in sparing quantities compared 
with the mass of the fuel (at that time tlic charcoal of w'ood), 
were found to yield, even in the low ancient bloomery, what is 
now so generally known to us under the name of gray* cast iron. 
The cost of its production, as to fuel, time and labour, would 
confine its use to some rare and valuable purposes: and as we 
k^ow of none more useful or more generally valuable in me- 
ta^urgy than the manulacture of steel, it is probable that the 
liking of the more fusible qualities of cast iron was for the 
> exclusive ^lurposc of fabricating steel; and it is also probable, 
gray cast iron was discovered by endeavours to form a 
;n[>etal ..ns fusible as the rude and limited nature of the opera- 
^'^n would permit: the fusibility of iron being always in pro- 
'p^ion to the quantity of carbon with which it is united. 

. No circumstance, with \vhich I am acquainted, conveys so 
UvSy a picture of the state tif the arts, as far as regards tim 
manufiicturc of iron,—than that the most enlightened iiation 
in Europe, as to mining and metallurgy, shoukl in the middle 
of the sixteenth century possess no otlier ])rocess for making 
steel, than the one described above; a process which, when 
performed in a manner much more perfect than that described 
by Agricola, is yet productive of an inferior and uncertain 
quality of steel; and in point of expense, compared with the 
present manner of making steel, utterly impracticable but for 
the purpose of mere experiment. 

loe perfection of such a process (however incomplete we 
may now consider it) may probably have led to a discovery of 
the manifold combinations of iron witii carbon in the furnace: 
for as dark or gray fractured cast iron contained double the 
quaotity of carbon that united itself to w^hite iron, and four 
times the quantity contained in die crude steel (the natural 
product of iron ores when smelted in furnaces not more than 
three or four feet in height, as must have been the case in the 
blast blomnery)—so in tlie same proportion would it be prized, 
and found more valuable for the manufacture of steel. 

^ For a great length of time, a fusion of this species of cast 
iron might have been considered as a sacred menstruum into 
which iron was plunged for its purification, to pass into the 
more noble, useful, and exalted state of steel. But as die arts 
advanced, and the genius of w'ar revealed to her ambitious sons 
the direful effects produced by the inflammation of gunpowder 
in strong metallic tubes,' the attention of the foundei* would 

naturally 
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naturally be directed to every known state of iron, to prove its 
capacity for resisting the violence of the necessary explosion: 
and as (economy teldom enters into the views of the warrior, 
quantity, more than the cost of production, would be the first 
object of consideration when experiment had determined the 
superior strength of carbonated cast iron, and its capability of 
being run or cast into form. The malleable iron artillery with 
its numefous hoops and cases would be abaiidonedf >aud the 
strongest sorts of cast iron sought after. Demand would sti¬ 
mulate the exertions of the iron-maker, who in time might 1^ 
led to reason that a larger furnace might produce a lt>f|gejr 
(juantity ol‘ iron. The old blooinery lurna(re would be' en¬ 
larged : and as every addition to the size, by increasing the. 
period of cementation and contact of the ores with 
would not only increase the fusibility and strength of the h^ ', 
by additional carbonation, but also materially reduce 
of production,—a permanently enlarged furnace would 
consequence, though still possessing the form and proporrafei*^ 
of the bloomery furnace. A decided advantage having been , 
obtained by the enlargement of the furnace, in producing gray 
or fusible cast iron, it is probable this improvement would be 
pushed to the extreme; and long before any adequate improve¬ 
ment took place in the blowing machine, the soft and very 
limited <]uantity of blast that was found sufficient to penetrate 
a column of iron-making materials in the blast bloomery, 
three or four feet high, would be found of difficult ascent 
through a furnace ol three or four times that height. The 
combustion would in conse(|uence proceed languidh*, the in¬ 
creased height and greater pressure of the ores would repress 
the blast as it entered the twyre, and a period of difficulty and 
distress be likely to ensue. In such an emergency as this, a 
suspending medium was jirobably first thought of, and intro¬ 
duced into the blast furnace; to which, at the time or since, 
has been given the name of boshes: these, by creating imme¬ 
diately above the twyre a lateral suspension of tlie entire co¬ 
lumn of smelting materials, removed the pressure from the 
central parts of the furnace, and allowed the blast to ascend 
with more freedom and effect. Whatever benefit was derived 
from the introduction of boshes into the earliest blast furnaces, 
it would soon be found, that although by their means quality of 
iron and regularity of process were ol)tained; yet quantity, 
which alone can yield profit, still depended upon some other 
cause. This evil would be partially remedied by the increase 
of the size or number of tlie bellows in those times, chiefly 
urged by tlie labour of man or the strength of cattle: but this 
would increase the number of labourers, the value of the 
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operative stock, and create a great couipetitioii lunong all 
classes. 

Independent of this, the effects of the irtSftrniittiug and un¬ 
certain action of such a power on a large furnace, would entail 
cjifficulties of the most ruinous nature; and the iron-maker, at 
last forced to look out for a clieaper and more permanent 
blowing power, the rutle machinery of the hand and foot 
blasts w'ouUl be enlarged, strengthened, and transl'erred to tiie 
motion of the water-wheel. The adviuitagcs of local sltuatiojis 
would be abandoned, and the iron trade pass from the town¬ 
ship ill the neighbourhood of the mines, to the banks of the 
adjacent streams. 

In examining the sites of the oldest blast furnaces situated 
on the upper level of the brooks, tlie smallness of tlie stream 
and tlie iincertiiinty of the supply snflicicntly iiulicate the Ji- 
•■liiited operations of the early pig-iron maker ; the small scale 
which the machinery was erected; and the sltjw step by 
which improvement in some ages atlvances. 8o long as there 
was water in the brook sufficient to move the bellows with a 
certain effect, the operation of blowing continued; w'hcii this 
supply ceased, smelting was at an end t()r the season; and the 
labourers dispersed, some to the mines, and some to the woods 
lo prepare materials foi* another blast. 

The first furnaces seem seldom to have exceeded the height 
of fifteen feet, and six feet at the whlest diameter; and the 
w'hole capacity not more than four hundred cubical feet. In 
after times, as machinery became enlarged and improved, and 
the operations of the furnace better uiulerslood, the blast fur¬ 
nace seems by common consent to have been removed to lower 
levels, where the confluence of several streams gave a more 
powerful and durable supply of w^ater to the niacliiiiery. A 
good stream of water near to wood, in alnu)st every instance 
determined the situation of the second and iinjiroved class of 
blast furnaces; locality to the mines was in many Jnstunccs 
abandoned, and the ores w'cre carried a distance of eight or 
ten miles lo the furnace. 

In the neigh bo urliood of tlic ancient Ibrest of Shcrw’ood, 
this fact seems particularly illustrated; the alluvial soil of that 
district furnishing only a lew speciineTis of blood-stone, could 
\iot have supplied any quantity of ore (or tlie smelting oj)era- 
tions of the furnace: the supply of ore seems to have come 
from the basset edges of the argillaceous, ^■eins of ironstone 
which accewmpany the coal formation in Derbyshire. The 
same circumstance occurred in Momnoutbshii e; the ores of 
the Forest of Dean were in maiw instances carried to the 
furnaces, a distance of eight or ten^miles. 

The 
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The charcoal blast furnace of the present age attained the 
height of thirty feet, the diameter enlarged to eight or nine 
feet at the boshes,^«Hid the wliole capacity equal in some in¬ 
stances to 900 or 1000 cubical feet. 

The fii’st successiul experiments for making pig-iron from 
coke were of course performed in the pre-existing charc'oal 
furnaces of this size; but experience soon found out, that the 
less active afrmity of the carbon of coke for iron and oxygen, 
required that a longer exposure of die iron-making materials 
in contact w ith each other was necessary, to produce profiUi- 
ble results: this could only be done cKconoinicnlly by an in¬ 
crease in the size of the furnace, and a longer cementation of 
the ores, in consecjuence of their prolonged descent. Hence 
arose blast fiirnr.ces which include a capacity of mo, diree, 
four, five and six thousand cubical feet: and of late-years fur¬ 
naces have been erected equal to 10,000 cubical feet, without 
the maximum efiect having been decidedly obtained. 

Hut to revert to die age and locality of the blast fiirnacc, 
with a view to determine the time ofits introduction. Whether 
it is a native discovery, (which I am rather inclined to believe,) 
or w'as imported from other countries, I have not been able to 
determine. 'I’he art of making castings from iron possesses 
no gi’eat antiquity in this or any other country; it was un¬ 
known, or at least not described, by Agricolu in the sixteenth 
century, who seems to have drawn and describeil every thing 
then known oJ* inetallnrgy; and we jiosscss no traces of die art 
earlier than the reign of Queen Elizahetli. 

1 have examined the sites of many old charcoal blast fur¬ 
naces, with a view of determining tlicir age, by the quantity of 
slags by wliich they were surrounded. Hero, however, another 
difiicully has been in every case but one interposed. The 
manufacture of black bottles has, I think, been traced as far 
back as the fifteenth century. At what time die manufacture 
was introduced into tliis countiy, I am uncertain; but it is not 
improbable that in early times, as in the last century, llie slags 
or cinders of the charcoal blast furnace have entered into the 
composition of black bottles, aiul created a consimqition of that 
sort of waste wrhich otherwise wtmld have remained in the vi¬ 
cinity of the furnaces. I'lie siqierior quality of* die Bristol 
black bottles has been attributed to the immemorial use of a 
portion of the slags of the charcoal furnaces from the neigh¬ 
bourhood of Dean I'orest. The consequence of this long¬ 
standing practice has been, to carry from the furnaces not only 
the old slags but those currendy made. In one instance only 
have 1 found from this soii|^ce data for calculation. Before 
the civil commotions of tlie scveiiteeiith ceiiliiry, the kings of 

Kngland 
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England were possess^! of two blast furnaces in the Forest 
of Dean, where the cord wood of the li^est and the king’s 
share of the mines were used for the pul'i^e of iron-making. 
Soon after the commencement of tlie struggle between Charles 
the First and his Parliament, these furnaces ceased work¬ 
ing, and at no period since have they been in blast. About 
fourteen years jigo, 1 first saw the ruins of one of tliese 
furnaces situated below York Lodge, and surrounded by a 
large heap of the slag or scoria that is produced in making 
pig-iron. As the situation of tliis furnace was remote from 
roads, anti must at one time have been deemed nearly inac¬ 
cessible, it had all the appearance at the time of my survey 
of having remained in the same state for nearly tw'o centuries: 
there existed no trace of any sort of machinery; v/hich ren¬ 
dered it higlily probable tliat no part of the slags hiul been 
ground (the usual practice) and carried ofli but tliat the en¬ 
tire produce of the furnace in slags remained undisturbed. 

The quantity I computed at from 8 to 10,000 tons: aejuan- 
tity which, how'ever great it may api)ear for the mir.or opera¬ 
tions of an early period, w'oukl yet in our times be produced 
from a coke furnace in less than two years. If it is assumed 
tliat tills furnace made upon an average annually 200 tons of 
pig-iron; and furtlicr, assuming the I’esult w'hich has been ob¬ 
tained w’ith ores richer than the Ilomaii cinders, and ores used 
at tliat time in Dean Forest,—that the quantity of slag run from 
the furnace was equal to one half the quantity of iron made 
(in modern times the c^uantity of cinder from the coke furnace 
is double tlie weight ot the iron), w’e shall have one hundred 
tons of cinders annually, for a period of from 80 to 100 years. 
If the abandonment of this furnace took place about die year 
1640, die commencement of its smeltings must be assigned to 
a period between die years 1540 and 1560. If 1550 be adopted 
as the probable mean, it would from this solitary calculation 
ap{)ear, that pig-iron w'as made from the blast fiiriiaec in En¬ 
gland before it w'as known to Agricola, whose w'ork seems to 
nave been first printed in 1556. 

Tliere does not appear from this to be sufficient grounds to 
suppose that the blast furnace was knowm in Gloucestershire, 
or in the adjoining counties, earlier tlian the middle of the six¬ 
teenth century. The local history of Tintern Abbey assigns 
a later period (the early years of the reign of James the First) 
fbi? the fiction of that furnace. The opportunity afforded of* 
exomiihitg .'both the slags and the iron produced in that early 
period, abundpiitly proves that the furnace in Dean Forest 
aliove mentionctl was one of •% earliest efforts in the art of 
making pig-iron. Small masses or shots of iron are found 

enveloped 
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enveloped in the slags, s}>eciniens of iron in a malleable state 
though rarely, inorA frequently rough nodules ol’large-gi’ained 
steel, resembling Milercd steel, and others of a more dense 
iracture, but of a similar quality. The more fusible reguli of 
white mottled and gray iron are found in great abundance, all 
of them possessing forms and apj)eanmccii of fusion more or 
less pcriect, according to tlie quantities of carbon with M'hich 
they arc united; and it is but justice to the memory of the 
father of tliis art to add, that the specimens of gray cast iron 
are more abundant than those of the otlier sorts. 

This furnace seems to have been erected upon tlie spoils of 
former ages of iron-making, and probably tlie situation was in 
the first instance determined by the numerous bloomeries that 
existed in the iieiglibourhood; tlie scoria of which has in after 
ages been worked to so much adranttige in the blast furnace; 
and though, as a blast furnace, possessed orno great antiquity, 
yet, as the site of the ancient bicomery, entitled to be consi¬ 
dered as the remains of an extensive manufacloi*v of iron in 

m 

ages more remote. 

Upon the whole, several circumstances incline me to -the 
opinion, that the blast furnace must have been known in some 
of the then iron-making districts of England, before it was in¬ 
troduced into Dean Forest. I saw an account some years 
ago, to which I cannot now refer, that in the reign of Queen 
Elizabeth, cannon and mortars of various sizes, and in con¬ 
siderable quantities, were made of cast iron, mid exported from 
England to the continent; wiiich could hardly have been the 
case, had the invention of the blastfurnace, with all its imper¬ 
fections upon its head, taken jilace about the beginning of that 
reign. The oldest casting I have met with in Dean I’orest is 
dated 1620. 

The great infiisibility and difficulty attending the manage¬ 
ment of calcareous ores, such as those belonging to Dean 
Forest, is another circumstance that inclines me to think that 
the art of making pig-iron did not originate in that quarter; 
and probably tlid not succeed entirely till the practice of in¬ 
creasing their fusibility by the addition of tlie bloomery cinder 
became known and established. These conjectures are con¬ 
firmed by reference to a paper in my possession, professing 
to be an account of all the blast furnaces in England previous 
to the manufacture of pig-iroii from pit coal; probably about 
the year 1720 or 1730: in which, however, tlie blast ftimace of 
Tintem Abbey is omitted, and possibly othertj. At that pe¬ 
riod tliere were in all England 59 furnaces, making annually 
17,350 tons, or little more th|*i five tons of pig-iron a week 
fill’ cacli furnace. This paper I shall subjoin in detail: and 

my 
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my moUve to exhibit the ffpn-inn|^ii;ig cojmtfefi of 

tifoe: a»<l should it tn^p^fox jU^at b^n i^oe tlie 

ipveat^ of biabt furnaces, iron-u)ahmg-4’ii>^i'^^ bi En^laiVi 
greater number, pf furnaces ttave bpcn estabhslted 
than in Dean Forest—then to that quarter I should be inclined 
tolat>k>i|S>r infonnation on the histoi^', risei^ and progress of 
the Idast furnace:-— 


Furnaces. Furnaces. Fvinmcci. 

Brecon ... 2 Gloucester 6’ Salop . 6 

Glamorgan 2 Hereford... 3 Stafford ... 2 

.Oajrpiartlien 1 Hampshire 1 M^ore<‘ster 2 

Cheshiic... 3 Kent. 4 Sussex .10 


Denbigh... 2 Monmouth 2 M^irnuk ... 2 

Derby 4 Nottingham 1 York. 6 

It would appear from this aceouni, that the counties of 
Sussex and Kent alone contained in the early part of the 
eighteenth century 14 blast furnaces: and as it is probable 
that the woodlands in the vicinity of the metropolis ■would 
sooner disappear than in tlie more distant counties, it is equalK 
probable that a century before, the number of blast furnaces 
might have been considerably greater in that district, ’’rhe 
only other iron-making district tliat will at the time now sjioken 
of bear a comparison with Sussex and Kent, is that ol‘ Dean 
Forest, in w'hich I include the furnace of Tiiileni Abbey in 
Monmouthshire, not includetl in the list; Gloucestershiie 6, 


and Herefordshire 3, making in all, ten blast lii maces. 

Tlie nature of this inquiry I feel to be highly interesting; 
and I hope that this jiuper will excite investigation in those 
counties where documents may still exist. In this neighbour¬ 
hood the change ol* residence and projierty has been so en¬ 
tire, as to leave no memorial behind. 


Were it necessary to excite attention to a subject so inler- 
estliig ill a national point of view, I might state, byway of con¬ 
trast to the former yearly make of 17,350 tons, liiat tliere are 
now muniifuctured amiually in Britain, nearly half a million 
of tons of pig-iron; in the various mniiipulations attciuling 
whicli, at least five millions of tons of pit-coal are consumed. 


In the last published Number of Dr. Brewster’s Philosophi- 
calJourntd, there is a curious account, by Dr. MacCulloch, of 
a transi^utatioii—shall 1 call it—-of cast iron into plumbago. 
1 am altiMfoas, from the perusal of'the paper, to Icarii whether 
Dr. M. collMdifg'a ^liat a total change has taken place, and 
that a pouhd or any other given quantity of cast irem nay 
by this species of disorgaiiizatiop be absolutely and positively 
converted into an equal weight of plumbago,—a characteristic 

of 
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Description of a Life-lioal, 

of which, as siveti by Dr. M., is purity in proportion as iron 
is absent lo those who with myself know' of no manulacs* 
lured product of cA iron that contains more than 5 per cent 
of carbon, such a circumstance as tliat now detailed must 
“ give us pause,” till furtlier information |8 given upcai the 
subject. 

In a paper so interesting in its details, it is a matt^ of re¬ 
gret that Dr. M. had not ascertained, by analysis or other ex¬ 
periments, the precise nature of the new product ; whether it 
was by its combustibility a true plumba^, or whether it may 
not have been a peculiar modification of metallic iron, which 
upon being matle thoroughly dry, pounde^ and thrown^ upon 
flame, would deflagrate like the filijigs of iron. 

The subject is interesting, and deserves, by further investi¬ 
gation, that attention which Dr. MacCulloch is so well quali¬ 
fied to bestow upon it. 

I am, gentlemen, yours, &c. 

Coleford, Gloucestershire, Nov. 12, 18:^)3. David MuSHET. 

LXXXIII. Description of a Life-Boat^ built hj Subscription 
at Ipsvoich^ and stationed at LandguardFort; from a Design 
executed Mr, Richard Hall Dower, Author of several ^ 
JVorhs on Seamatiship and Marine Affairs*. 

HIS life-boat is of very light structure, being clencher-built, 
with half-inch oak plank, and timbered with young ash wood, 
tliree-fourths of an inch stjuarc, bent to the curvature of the 
boat. The form of the boat is alike at each end, with a long 
flat floor, and with a flaring out and unusually projecting 
head and stern, to meet and lift over the sea. She is decked 
to 4^ feet from each end, which is covered with stout canvass, 
and she is steered by a King oar over the stern; the com¬ 
manding power of which, when properly used, will oblige the 
bow to face the head-sea, or keep tlic stem to the following 
sea; an end-on position with the running sea being essentially 
necessary to the preservation of the boat, particularly on the 
occasion of passing her off* from and returning through a 
heavy surf to the shore. These ai’c times of absolute dan¬ 
ger; and in case of being filled with water by the staving-in of 
the bottom, or i'roin the sea heaving loo heavily on board her, 
she is preserved from sinking by tlie fioatiug capacity of four- 
^n light cases, which are shaped to meet meir places 

in the Iwat beneath the i^oAving thw'arts; Viz. amidships, 

and a tier on each side. These cases are covered with light 

* Comnuini(f^lecl l>y Mr. Gower. 
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0 |idat copper, about twelve ounoss to the square footy^and so 
QtfK^EUIly sddered as to delude die eatvaace of the water. 
Xhete ftre five coses in each side and four equal cas^ in 
the mulidle tier. ISadi side tier contidiui 11 ^ cubic fet^ and 
the ntkiihips tier 27, making 50 cubic feet in cases. Be¬ 
sides ikis kind of floating capacity, there are 11 feet of cork 
ooiilaiiMMi beneath the level of the thwarts at the extreme ends 

the vassal. The cases upon an average weigh 8 pounds 
to foe cubic toot; and admitting that a cubic foot of salt water 
weighs G4<^ pounds, each cubic foot of foe cases will, on foe 
average, sustain 56k pounds; and if foe cork will sustain 
50 pohnds, foe whole floating capacitv will bear up SS75 
pounds, or 23 men and 40 jiounds, allowing each man to 
weigh 145 pounds. 

The boat is rigged in foe simplest manner, with two snug 
foul-WUatliei* sprit-sails, which take up very little room; and arc 
readily stowed away clear of the oars on each side of Uie boat, 
being, moreover, a kind of soil the management of which is 
well understood by the generality of seamen. Within tin: 
boat are two delivering copper tubes of three inches diameter. 
These pass tlirougli her bottom, and are secured by flanges 
on foe outside, and rise up witliin lioard to the level which the 
0 water lakes when it is allowed to flow into tlic vessel with her 
crew on board. These tubes will deliver water by self-action 
whemever its level shall be above tiluir tops and almve foe 
level of the water wifoout the boat, and are intended to aid 
foe bailers when their best exertions cannot deliver the sea 
that is thrown on board. At such times it will be proper to 
pull out the four plugs in the bottom of Uie boat, so that the 
superabundant water above the level within boai^, when foe 
bc^ is resting upon her floats, may pass ofl* by fois means, as 
well as through foe tul>es, and thereby may probali)ly take 
from foe necessity of bailing altogether. Tlie same sized plug¬ 
holes will equally deliver with the tubes; but tlie tubes are 
always open to meet the occasion, while the plugs may be neg^ 
lected to be withdrawn. 

The general Exterior ol‘ the boat under canvass, with foe 
steering oar to its j)osition on its pivot at the stem, is repre¬ 
sented by flg. 1 . From the rounding form of her body she 
^ may be considered as bearing a resemblance to some Indian 
cano^ with foe attachment of a keel. In fois figure are shown, 
by dafoed lines, the heights of foe thwarts ana platform, and 
the several spaces for foe stowage of her materials. The 
floafom capacity, in cases, is contained throughout foe length 
beneimi foe thwarts lettered A and A, and the q^aces B and B 
at foe extremities contain the cork. C and C are cinply spaccft 

beneath 



411 


statmtedf dU Lnndgiiard iJ'ai, 

breath deck. the etowage aitch articles as requh% to 
bek^t dryy as dotlu^ and fieovisioim. D and D are 
places, having two plug^hoks in each of one mch and a halfdi^ 
witk a trap>door to cover over diem, to r^der the plod* 
&rm complete when they ore not required to be open* plat* 

form between the thwarts A and A is made to sd diat the 
space beneadi it may be applied to die reception of sitdh quan* 
tity of small tow-line, as it may be considered ncces^ai^ to have 
on board, in cases of emergency; and the cable and’stern'fost 
are coiled away on die platform, clear of the bailing places, at 
£ and £. F is a crotch to receive the helmsman’s thi^s just 
above the knees, and enables him to stand with iirmn^ on 
his platform to effect the steerage duty. This is better linder- 
stood by the bird’s-eye view of die thing in fig. 2 at B. 

Fig. 2 is a whole-breadth plan of die interior of the vessel, 
with the position of the thwarts mid of the cases of floating 
capacity on each side and aniidshijis, throughout the length, 
between and beneath the thivarts A and A; the cases being 
marked with the letter C. DD and DD are strong cant- 
pieces or breast-beams across the boat, which limit the extent 
of eadi deck; and by rising iiji about two inches above, they 
turn all the water over the side, which may be dirown upon 
the deck, and would otherwise come into the body of the boat.- 
'riirougli holes in the ends of these cant-pieces are wrought 
four rojie-rings or grUmifiets, ftir the purpose of receiving oars, 
to assist the steerage, or ropes, on any particular occasion, and 
the squares by tiiese grummets show die places of four timber- 
heads: two more also are placed by the foremast; these are 
convenient to fasten the cable to, and the side ones for head- 
and stern-fasts when alongside a vessel. All the timber-heads 
arc about ten inches above the gunnel, and are secured by 
stepping their h€els into the thwart beneath, and then boldng 
them to the breast-beams; and they have a fore-and-aft pin of 
five-eighths iron jiassed through their heads, to prevent the 
turn of a rope from flying off. The darkest shading repre¬ 
sents die space left in the boat as foot roqpi for the rowers 
clear of the floating capacity. 

About eight inches below die gunnel, on each side of the 
boat, is fixed a rack or general handle EE and EE, whereby a 
numlier of men may at once take hoUl of the boat with good 
and remove her from one place to another, or launch 
her with readiness into the water. This rack taki» die sli^ 
of the boat, and about an inch above it is a cbrfc IfeSder (G G 
fig. 1) which runs with die sheer of the boat ' This fender is 
four inches deep by two and a half wide, so As to extend 
yond the rack as a safeguard to it, and to the boat in cAse of 

U 1' 2 a blow. 
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t St trill lA sbme ilieasitK!, 9<fccure i1ie stability of 
l|l4) 'btot ^ dtdcasicm' of a \ht6h: Jor toH; but <i3ifde|>todentiy 

Q^tli^ citvbmstanoe, and of tho j^bral' foha'c^ the boat, the 

k furthei’ insured by the’ftid of an irmi keel of 2i!0 
j^eunds' height. The ineks are Htted mimediately beneath cme 
of the boat’s lands, or projecting edges of lier pliuiks$ £uid the 
ixiilk ^ders, which are covered with sUvut canvass^ ore secured 
to their filaces by copper staples, which are drawn tight to the 
fender by screw-nuts upon their ends within the boat, being 
placed at the distance of about 14 inches from each other. 
Tile position of the rack and fender is better shown at E and E 
iii> the transverse section of the boat, fig. l5. 

The copper cases are secured from injury by an extermil 
casing of half-incli fir, leclged together into paiinels, and se¬ 
cured about them without any nailing. The tliwarts also are 
so dovetailed and hooked to the shelf, or rising of the boat, as 
to effect the tying of her sides together without the applira- 
tkki of knees. This manner of fixing tlie thw'arts, and sta¬ 
tioning the panneling, is done for the conveiiieiicy of getting at 
the fioatiiig capacity w'lth readiness, for examination, without 
the assistance of a carjienter; and the mode of' doing it is ren¬ 
dered clear by the assistance of fig. 3, which is a midship sec- 
- tion of 'the boat to a hall-inch scale. 

Tlie lighter shading in this figure, lettered A, A, A, re¬ 
presents die three tier of coppered cases, the dark margin on 
thdir tops, and about their sides being a section of the paii- 
iieHing. The middle tier of cases, with its pannelling, rests 
in two grooved sleepers or cants, B and B, which are firmly 
secured wire and aft to the bottom of the boat, by nails driven 
ihim the outside aud well clenched within. The lower edges 
also' of the side tier of cases, with their panneliing, are ^- 
cured ^ similar cants C tuid C, which curv#up fore and alt 
along side; and the ufiper etlges of the panndling are 
secured from falling out by fiat'hcaded five-c^ighths Ixilts, two 
inches and a halffong, which arc driven tiglit through holes 
ill the thwarts, as^ represented at D and 1). 'I’he thwarts are 
dovetailed into the boat’s rising or shelfj E and £, and are 
further secured by copper luMiks or clamps l>eing 
beneadi the end of the thwaits, which hook outside .the ridings 
a» ishovm by the dark-lined representation of the thing at E 
and E. As the thwarts are pretR^d upwards, in a material de- 
gide^by the floating capadty, when the boat is filled with water, 
mdir l^i feoni'rising by chocks of wood beteteen 

theiguiiliel r artditlie tnidche parts of the thwarts are 
k^doii^fihy iron hooks F and 'F,4^hich are secured by sidc- 
baft»‘'intit> the cants R and B, nnd h<K>k into cve-bohs bkieath 
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the thwartSfi andiave aeoiuted' turtheir places by dhort^beita 
driven thrdu^ the .thwarits:at!the back of each hooki^ simila^r 
to the bolteIrDand D, which secure the upper edges 
pannelling. A side-viewof one of these hooks is 
iig. 4. The platlorms OG and GC^s whiich are, mat in 'two 
lei^is of plank, so as ti> be readily lifted up, rest on ledges Gljr 
and OG, which are nailed to the pannelling, and ar^ secured 
from floating, when water is in the boat, by copper sliding>b(dts, 
whidi shoot into holes in the ledges of the pannellingi 

Fig. 5 is a section of tlie boat, showiiig the delivering tubes 
A A, with the casing or well ai'ouncl them for their security; 
also the mast as fixed ii| its step between tlicm. On the out¬ 
side of this section are several horizontal lines, which iP'ark 
the boat’s draught of water in her various states. Tlie lines 
B atul B show the draught with the crew and her matenals 
on board. I'lie lines C and C I'cpreseiit the draught with the 
same persons on lK)ard, but witli the plugs out, and the water 
inside die vessel being on a levt;l with the water without^—the 
vessel at this time being restetl upon, or entirely borne up 
from sinking deeper by die ftoudiig capacity within the boat. 
The lines 13 and D show the draught under similar circum¬ 
stances, but with seven extra hands on board. 

Fig. 6 is a ground plan of the mast-step, which is fayed close 
dow'ii across the bottom of the boat, and thei’e secured. The 
circles represent the holes dirough it, w'liich receive the tubes 
and give them a firm and sternly security. The small square 
between them is die mordce-hole which receives die mast, the 
dark margin around is a secdon of die well, and the dashed ob¬ 
long is die extent of the step across the liottom of the boat. 

Fig, 7 represents one quarter of the vessel, and comprehends 
a sufficiency of lines to exemplify her ibnn to a builder. 
The general dimtnsions of the boat are .31 feet from rabliet to 
rabbet at die stem and stem, and six feet beam from outside to 
outside; die height from die keel-seam amidships being two 
feet ten inches, and four feet two iiidiies at the bow and sterile 
This liie-l)oat was launched on die 4th of April 1821, in 
the pi'esGiice of a large concourse of sjiectatbrs; when the fbl- 
lowii^ ex}}eriments were confided to the able management 
Mr. B«ijamin Hamblin, master of die Stevens, whose readir 
ness to oblige every one with a view of the vessel, in hen se- 
veral states, gave pleasure to aH. 

In the first instance, the boat was rowedliver» OidaHy 
to tbe BaHast-wharf, and up again to die bridge, at Ipswich, by 
six lable yomig seamen, in excellent style, which fairly set fcHRth: 
her .ability as a row-boat. In this state, widi'her crewof 
men, and one extra hand on board, her gunuel amidships was 

twenty 
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twenty inches out of the w^ter^ us reipiresented l^ tb^ lin^ BB, 

$l«condly» she was exhibited,jis a life-boa^ supj^iosed to 
ba fiUed by shipping more water ^ than bmUng would over'* 
come; liU» with the plugs out, or aa U*a plank was stove in the 
bottoms die water within and witliout board was upon a level. 
In this water-lo^ed state she was almost as manageable, and 
rowed with ne^y the same facility as when empty ;-»tUe gun* 
nd amidships being lit inches out of die water, as represented 
by the line CC, fig. 5 . 

Thirdly, she was exhibited in the same state, but with sevmi 
extra men on board, which is more t^an* is likely to be sliip^ 
wrecked in any vessel from diis }H>rt: yet still she continued 
perfeedy manageable^ that Mr. Hamblin remarked he 


so 


shoiud have full confidence, while in this predicament, with 
16 men on board in a seorw'ay. During diis experiment the 
gunnel amidships was 11^ inches out of die water, as repre* 
sentedLby the luie DD, fig. 5 . 

liWrtnly, in the same state, but with eight men only on 
board, she was rowed down die river and back with two men 
ccmst&ndy bailuig into the vessel, without causing any materia! 
increase of die water within-board; lor the water within-board 
must ef necessity be above the level of die water widiout, be¬ 
fore it will deliver itself by self-action through the plug-holes 
in the bottom, and down die diret'-inch pipes; and when at 
a certain height, it delivered itself so fast through Uicse aper¬ 
tures, that the bailers were incapable of raising it liigher. 
Men were now put on board her, merely to see how many were 
enough to put all die floadng capacity within the boat beneadi 
the water. This was cfiected by increasing die number to 
twen^-five, and is fairly corroborative of the caJculatioii wiiich 
makes the floating ca^iacity capable of sustaining 23 men and 
40 pounds pardcularW when it is considered that a portion of 
dieir weig^ was in effect taken oif by die inimu sion of their 
legs in w^r, and that die men employed migiit not average 
145 pounds. 

It must be recollected that die second, third, and fourth ex¬ 
periments are representations oi’ extreme circum&tancc.s, mid 
such as can only take place on the occasion of a plank being 
stove in die bottom; or when, from improper steerage, or on 
getting into broken water, more sea is shi]>))ed than die bailers 
001^ overcome, at which dme it will be proper to take out the 
ptug$( in the bottom of the boot A boat however eff her buUd, 
iit properly steered, with her head, to the se^ or with her etem 
to the following sea, is not at any time likely to thvp more 
water than a single bailer will overcome; and then, widi her 

plugs 
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pAugs t)f», sl^ #Uf ^6bf3xi^ a iW hts&t, tffid iiliV& '0 
with more on b^rd than she amid coirreniently stcr^.' 

Ex^itar^s.'^^th: jperierafity of life-boats the gx^t 'body 

the Hoatieg capaci^is' dfedted by fixing eo#k roimd the Otfj^ 
side of the vesSelfbut as these external fiK^eeticms, when do-^ 
ing tlieir du^ by immersion, are a maferi^ hindrance to the 
progress of the Vessel through the water, the designer of die 
present plan has placed the floating capacity wiulin-boord. 
A IHe-lmt, to be pferfect, should not only have the propel^ 
of floating herself and all on board, when filled with water; but 
she also should possess the capability of being made to, obtain 
the position of die unfortunate who are to be saved, ^le “de¬ 
signer has seen several of the most approved life-bdsts; but 
all have ajipeared to him as too large and heavy for the pur¬ 
pose, and materially wanting the essfmtial prc^rty of loco¬ 
motion ; and to be possessed of floatation without celerity erf 
motion, is to render the whole abortive. 

Cork is usually employed in life-lmats as a floating capaaty, 
and is highly valuable from not lieing liable lo accidentCbut 
the best of cork, when closely packed, has more specafic gra¬ 
vity, and will take up far more room in the vessel, dian the 
cojiperetl cases here employed to effect the purpose. Cork 
will also cmitain a cfinsulerable body of water hanging'*about 
it, for a length of time, in its inclosed stale, which must rot 
the vessel; whereas the coppered cases, from becoming pre¬ 
sently dry, produce no such evil effect. 

This life-boat is not provided with a rudder j hideed the 
form will scarcely admit an effective rudder to be attaclied to 
her; mul fi>r a life-boat, on her proper duty in heavy weather, 
a rudder is not only useless, but might become dangerous. A 
rudder can Im of no service to any vessel without way iJirougli 
the water; and the small way detained on pulling a^iust a high 
head-sen, is not enough to affect the steerage, when a coni- 
mandiug helm is absolutely necessary to keep the boat’s head 
to tlie sett. A rudder, therefore, can be of no valui^ iE® a life¬ 
boat; but, on the contrary, it may even prove the caUse'*of 
her destruction;—^for instance, on the occasion of passing to 
the lami to beach the boat through a heavy following sea, 
breaking witli violence into a high surf as it reaches the 
At such time, by the surf passing the boat with Impetd^^, 
the rudder will be forced across the stern, and tlie people* at 
the same mstaiit being, in all likelihood, thrown from their 
oars, tht^^»oat, of necessity, under the influence trf the rudder 
alpne^ will be cast broadside to the sea, and swamped. The 
ocrnimaiK^ng oar, therefore, at the stem is the only saff^ard 
on the occasion, and indeed every other; for, even when 
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power of the oar will at once throw the vessel’s bow 
ami ibhsw’w its vengieaiin^ which tlie k»s$ quick powcp oC* 
T4a4^ t^puld have oeen incapable of effecting* ' * 

^ In most life-boats tlie oars are ffxed to be rotved through* 
rmpe^-rings or gromnieU, over a single iron Utole like theateer* 
age oar of the present boat, whereby, if quiiteti by its rqwet^ 
it 4^ secured to its f^ce. This plan oi rowing by 4 single 
tl^ht much practised by the Spaniardh, Portuguese, and 
others. As lew EngUbh seamen, however, are accustomed to 
the mode, and as die life-boat in question was nut lo Iiave a 
ffxed crew practised to the art, but to depend on such chanen 
crew of volunteer seamen as might be on the spot when the 
boat was required, it was thought preierablc to conliiiue the 
double English thole, wliicii our seamen aie accustomed te^ 
and which allows them to feather their oar with retuliness, an 
art of material moment when progress i:> to be iiuide agmiist 
a strong wind and head-sea. 'Pliese tholes me fitted to the 
life-boat after Uie manner practised in tlie southern whale 
fishery. Their lower ends are prepared witli a hole; and each 
})air bfung set in their holes in tlie gunnel, they are united by 
haying the ends of a piece of small line s})liceu into the hdes, 
witb a s})arc thole on its biglit, as shown by fig. b. This Jure 
should be about 18 inches long, or sufficiently long to allow 
of the tholes being taken out, and hung w itlun-board, when 
the boat is alongside any \essel, whereby they are })revented 
fiom being lost or broken; aiul if any arc broken while row¬ 
ing; spAre tlioles are at hand to sup})!^ their places. 

It was mi object of consideration, not to take from the value 
of this small life-boat by fitting her out with stores of uiine- 
ceasary weight and magnitude, as the more she was encimibered 
and loaded, tlie less would she be equal to the duties of a life¬ 
boat. In ponscctuence, wliale-line w as uil|iidgcd lo be the kind 
of rope best suited to all the pui poses ol the boat, for cable 
as well as wai inline. An experienced coimnmider in the 

southern wlude-fishery informed the audioi, tliat having hm*-* 
pponqd a whale on the coast of Guinea, after a while it sunk 
^ d^ad to die bottom in ^3 fathoms wat^; and Ills boat remained 
hanging to tlie prize by the line from tlie harpoon^ in tlip 
wh^', wi^ direq other boats altaclied tp the 
tijil ^q'.wi^e ^noula float by its change of spccihej 
D^ng Un% jnjriod a itgayy gale came on to blow " 

s&e;, but the sti’cngd» of this single line was cnoug^i 
all the four boats to their object, till the gale abated. Tl&C 



lanilgwxrd F&rt. 4ft f 


sf»tAy h W‘ff^vkkiAg<fri»^ 'whiile-4iiie is sitlliciehi^ 
'StiK>nff for the edbl^'‘Sira> Mhei< put^.%^^ of th^ 
qaestwa, the'dhU^sioiis df 'whiyi are neatly s7trA]|fr‘ 
sflmle4>o«t.. ’ 




Thie long’paraliel ftntn 'of the vessel nifty be objebtiehaiide 
in eyes of a buildet*; but it was gb*^, not only becattse It 
a^^peared to be a form well ealciilatra as a sea>boat; but also 
mim its allowtiig a sufficiency of space along the sides wkhm- 
be^d for the stowage of the floating capacity. Moreover, the 
shape admitted oars of the same Icngtli of leverage through¬ 
out^ whereby all the crew are given uie means of pulling snth 
the same strength, and the confusion avoided, which 
ever arise when a strong crew come into a boat,' the bars df 
whieh are adapted by their lengths to particular places. 

Wha*e die present boat is to'be sUitioned, she may be 
laundied at most times with readiness; but in such places 
where difficulties are presented by a heavy surf heaving upon 
the shore, a lope or chain, from an anchor in the offiiig, 
should ever be in readiness to haul out the bcjut; and if the 
boat were slung beneath the axletree of two high wheels, such 
as are used for the carriage of timber, with her bow rather ele¬ 
vated, she may he run out beyond the surf, witli all her crew 
on boai'd, and floated off with much ease and safety by casting 
off the sling at the proper j^riod. Such a carnage would 
also be valuable to transport the vessel along the shore to a 
more weatherly position for reaching the wreck at sea. The 
wheels for a carriage of the kind should be made not dishing 
but uprigiit, witli a long nave, so that the mortice, holes for 
the spokes may be cut, not central, but alternately round 
towards each end of the nave, as represented by fig. 9, which 
is a section of such a wheel. This structure would admit of 
strenj^ with lightness, which are objects of material moment 
A^en this design was suggested, tlie object in view wa.s, to 
form a small life-boat at a moderate cost, of good floating 
capacity, and capable of carrying six or seven extra men in 
sa^y, even when iiUed with water, and of so light a structure 
as to be readily transported from one position to another—^pos¬ 
sessing also the very essential qualities of a dry and good sea- 
boat, of steering well, having the capability of bebig propelled 
out to sea with facility either by oafs or by canvass, and of 
taking the beadi in safety on her return. It was moreover 
presiim^ diat Were two light boats of the kind to be pre¬ 
served let the same station, they would prbve more effedive 
thaii one of double the cost and magnitude; for as yet it has 
not bedi shovm that a vessel of ma^itude is more equal to 
duties of a si^a-boat tlian a smal^r. For instance, where is 
Vd. 60. No. 296. Dec. 1822. 3 G the 
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ijthe, boat so alive to jits puip^. in ^1 weathers ^ iha^bule 
,^sqtiimaux canoe? With tliiafa: beitere us, why.e^.we^aot, 
in some measure, to follow' tlie example placed .by 

these siinple-min^d Indians, and effect our purpose in auu^er 
,boats, which are less costly and more readily It 

may, too, happen tliitt enough seamen cannot be ejected. to 
man a large lieavy life-boat, while a sufficiency may be at 
hand to man a smaller: but admitting that enough should be 
collected to man the lai*ger,-—witli how mucli more spirit would 
they proceed to effect their object in two smaller boats, as each 
would be at hand to help and sustain the otlicr ? Indeed, on 
the occasion of all adventurous boat enterprises, tlie confi¬ 
dence and emulation, even to heroism, that are created by hav¬ 
ing boats in company, is wdl known to every seanuin. £ach 
boat is pushing to be foremost to cope with Uie object, what¬ 
ever it may be.—^Vlietlicr on Imard or on shore, human 
nature is the same; and on the occasion of a dangerous ren¬ 
counter, all are more alive to meet it when united than alone. 

Had the delivering lubes been of larger bore, they would 
have eflected their purpose with greater facility; or this duty 
would have been better and more cheaply accomplished by 
cutting out tlie })iuuk ol the bottom aniidsliips, between the tw'O 
middle thwarts, to the width of the cases; then by boxing this 
space up to the height of the present tubes, so as to forai a 
sfpiare well, wliicb might be [)reve!ited from leaking by alining 
ot lead or copper, a much greater area woidd have been given 
for the self-delivery of the water from the boat. 

A boat ot tins description should be under the constant 
cliargts of ojic active seaman, as coxswain, who is capable of 
Rationing her chance crew to their proper duty, and hiniself 
expert at the management of her steerage by the oar at the 
stern. Without this atlvantage the boat may almost be con¬ 
sidered as useless, and sucli uiifortunately is the case with the 
boat in question; for she is not only w'itliout a fixed coxswain, 
but at a station, although excelleut in jnany respects, where 
seamen do. not reside. 


I-XXXI\ . On the Measurement of Timber. 

AZn. William Gutteridge. 

To the Editors of the Philosophical Magazine and Journal. 

I St. Fin-banr’s, C’ork, Npv. 13* 18^2. 

N pursuauce of the intimation co!nyq 5 «d in 
my last letter, which you were so good as to present tp the 
public, through tlie metfiuni of your pages, relative to a change 

of 
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of systdm rnbur natioijtfl weij^hts tirul measures, I hoMT retj[ae^ 
yolir insertion of the foWowihg, 'which I subiriit'with a view bf 
rferilDvhig fiin arioihaly: to do which, so many ineffectual at¬ 
tempts have been made by mathematical authors. 

The property to which 1 alluded, so much depreciated by 
the misapplication of measures, is Timber; consequently the 
losers are all those w’hosc estates consist in this article- 

I am aw^are of the difficulty of removing long-standing cus¬ 
toms, deqiiy footed by prejudice: but as it has been long 
since made manifest by most able authors, that the established 
practice of timber-measurhig is extremely erroneous, and a 
shield of protection to designing knavery, common justice de¬ 
mands its abolition. 

In support of my position, I shall only (juote from Mr. 
Bomrycastle’s Mensuration; liecause in that work, under the 
head “ TimbCT-measure,” there are sullicient quotations in 
point from the leanied and ingenious Dr. Hutton, and I think 
more evidence unnecessary. Among many other absurdities 
of the present mode of measuring, those authors have shown, 
that if the girt at the greater base of a conical log of timber 
exceed three times the lesser girt, a part of such log may be 
taken oflfj without diminisliing the ajiparent solidity; from 
wliich it follows that fraud can be practised, ns by legerde¬ 
main, w'ithout a probability of detection. 

This artifice can, however, be deleated by taking off the top, 
w’here the diameter is not less than a third part of that at the 
BUT'r. 

■ 1 refer the reader to Hutton's Demonstrations of these iimt- 
ters, in Boimycastle’s Mensuration. 

That some plausible argument has been brought by the 
advocates of the present system in favour of its continuance, 
is not to be questioned; or certainly any thing so erroneous 
could liot have prevailed so long, w’here autluirs of so much 
erudition and integrity have been so friiiti'u! in their rejiroba- 
tion of it; particularly in a nation where timber is so valuable 
ail article, aud where encouragement to the grtiwer is of so 
much national importance. 

Mr. Bonnycastie observes Uiat the only argmucut in its ia- 
vour has been “ its case in practiceand 1 theretbre trust 
I shall overcome this argument by submitting a plan scarcely 
requiring half the time or trouble of the prevailing method ; 
and at me same time obviating a Joss to the gi’ow'er of above 
20 per cintum in any case. 

llic present practice is, to multiply the length of the log 
into the square of the fourth part of the girt, laketi at the half 
length: but in real practice the slidlug-rnle is used ; which, in 

.'I (t 2 clleii. 



j}i4it the «». Uie to^ng fMwiccm; 4i«k tbeKa|M> 
«l|d»^ii)e k soaikiiple, that ^ iii6bt 
.Un^er cun {leribiwi in juH asiiiv^iit tbcannst eaifiert 
mathematician; and I ani fre&^to CDofess, that no othbc>iiio-( 
ti^^^hns been pEopo^t fM) n substitute, by any means so 
Imef; though an approximation given by Mr. Bonnycastie,<tO 
find the content oi a cylinder, is certainly veir simple. He 
asserts, tliat “ it is as easy in practice as the ^se method 
but, as regards tlie sliding-rule in the hands of illiterate me- 
ebamics, it certainly is not so. 

The method he proposes is, to multiply a fifth part of the 
middle girt sejuareu into twice the length of the log; and as 
this \(Ould give the content of a cylinder of the same length 
and of the same diameter as that iii the middle, or at tliO half 
length, X intend to offer two practical and simple medtods, 
which shall effk‘ttiie abject which he contemplated; and, at 
the same time that it secures to the grower in any casie above 
20 per centmi nearer to the value of nis projiert)', still leaves 
an ample excess of (luantity to compensate for irregularities of 
growth to the piircituser; because the real quantity, as the 
irustum of a cane, will ever be in excess of the quantity result¬ 
ing from the diameter in the middle, taken as a mean for a 
cylhider, as will plainly ap]X‘ar from the following: 


diam. 
3 feet. 



(liuin. 

- j fe« t 

i 


iimin. 
"i feet. 


e 


diaiti. 
1*5 feet. 


_» 


diain. 

1 foot. 

f!' s:40 

feet, 


Suppose the foregoing figure to represent a log of round * 
timber of 40 teet in length. 

The greater diameter at tr 3 = s feet; 

'fhe middle diameter at r =s 2 feet; and 
The least duwneter at cs= 1 foot. 

The content of such a log is truly 1S6 feet, mid 136 thou¬ 
sands of another toot; see the ftdlowing computation, vis. 

Sxl y$i£:‘)ac tripled product of extreme diameters. 

3 —I=^ss4a5 s(]iiared difference of those diameters. 


Sum as 13 X *7851 x Y ss 136-136 feet. 


Now, if this log l>e measured by die present customary me¬ 
thod, one-fourth ^ the girt at c is a; 1*5708, whicli squared is 
2-4674, which multiplied into the length (40 feet) gives 98'7 
feet \try nearly; and if we take 

98-7 feet (the (ftlstomary content) from 
156*136 feet (the real content), there remain 
37*456 leet* (the luss sustained bj the grower) w'hicb is 
^ elnwit 21 \ pel centuin > But 
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But it any be cibserfecl» .that tlie greater the disparity'll 
the bases, the ^greater Uip loss to the grotnra’lf dii^ei 
cofiitant fluctuation; and which, hdwevea* high, as bei^e ofa^ 
served^’wi fufcer so low-tis 20 per een^m. 

I wifl thorefore show two original methods of asicertainitig 
the e^indrical content of any log. 

* ‘ ... * 

First original Method, 

1st. Measure the length as usual. 

2d. Measure the diameter at the half length with a pair of 
sUding-rule callipers, which 1 have constructed ibr tins sole 
purpose. And 

Sdly. (Upon this new instrument) Set the diameter on C 
to the same on D; and against the lei^th on A stands the 
content on B. 

The operation for tlie figure will be, 
on C. on D. on A. on B. 

As 2 : 2 :: 40 : 125*66 = ieet in a cylinder, 
diam. (liani. lengtii. content. 

And if from 125*66 feel, the cplitidrical content, 
we take 98*70 feet, the customary content, 

there ai*e left 26*96 feet, gained to the grower by the metliod 
here proimsed. 

And if from 136*136 feel, the real content, 
be taken 125*660 feel, the cphndrical content, 

there ai'e left 10*476 feet in favour of die purchaser, as a 
compensation ibr irregularities of growth. But where timber 
is regularly grown, and tliere is so great a dispari^ lietw'een 
the extreme diameters as 3 to 1, according to the 
the timber be of tlie mure valuable species, the sane allowance 
does not seem just; and in such case tlie log should be mea¬ 
sured in two Jhista of equal length, thus: 

Take the diameter of tlie larger frustum at 4. of the figure, 
or a quarter the length of the entire log, fur the one-half length; 
and at d, 6r three-quarters the length, take the diameter for 
(he otlier half length, which, to follow the precept l)efbre laid 
down, will give as fiillows; viz. 

on C. on D. on A. on B, 

As 2*5 ; 2*5 ;: 20 : 98*175 f^t. 
diam. diaui. half content of 
length, larg^ fnist. 

on C. on D. on A. oh B. 
and 1*5 : 1*5 20 ; 35*343 fet't 

diam. diam. half content of 
length, smaller rni«t. 


Here 
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I fnistum 98*175 feet, 

mid nmHlfer frustum = 3^*^4-S feet 

133*518 feet content of both frusta. 

And if from the real content, 136*136 feet 
be taken the forgoing content, 133*518 feet 

there are left in favour of the buyer 2*618 feet. 

It is worthy of notice that the cont<mt, bv the cus¬ 

tomary method, of this whole log was 98*7 leet; whereas the 
larger frustum measured conically is really 99*485 feet 
ter being for cmly half the length; and by the foregoing me- 
tikod of cylinders tlie larger irustum yields 98*175 leet being 
only about half a foot less than the whole customary content: 
hence the buti half 5, r, meai,ttred truly, yields more timber 
than the entire log measured in the usual way' U 
I now proceed to show my 

Second original Method. 

As an example, I give a copy of a page of my manuscript 
table, prepared expressly ibr this purpose. 


Dianicter, 2 feet. 

Diameter, si feet. 

Diameter, 2 feet. 


Content 
in feet. 

Length 
in feet. 

Content 
in feet. 

"S ■*- 

Content 
in feet 

^ — 

I.;] .5 

Factor 

.31416 

Factor 

31416 

^.S 

Factor 

31416 

*1 

0*31 

9 

28*27 

26 

81*68 

•2 

0*63 

10 

31*42 

27 

84*82 

*3 

0*94 

11 

34*56 

28 

87*96 

•4 

1*26 

12 

37*70 

29 

91*11 

•5 

1*57 

13 

40*84 

30 

94*25 

•6 

1*88 

14 

43*94 

SJ 

97*39 

*7 

2*20 

15 

47*12 

32 

100*53 

*8 

2*51 

16 

50*27 

33 

103*67 

*9 

2*83 

17 

53*41 

34 

106*81 

1 

3*14 

18 

56*55 

35 

109*96 

2 

6*28 

19 

59*69 

36 

113*10 

S 

9*42 

20 

62*83 

37 

116*24 

4 

12*57 

21 

65*97 

38 

119*38 

5 . 

15*71 

22 

69*12 

39 

122*52 

6 

18*85 

23 

72*26 

40 

125*66 

.7 

21*99 

24 

75*40 



8 

25»l3i 

.25 

78*54 
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Tliis table exhibits at one,view the content, for any le^igtli 
of two feet diameter: thus at 40 feet in length stands 1,$3*66 
feet, which is that found by the first origihar method by dpe- 
radpn; and as ^1 oUier diameters are treated in the same 
manner, in my general table, this sufficiently illustrates the 
whole. 

The factm' at the head is a common multiplicator to ]teduce 
any length of tliat diameter to the content. Thus: 

Factor 3‘1416 

40 length. 

Feet 125*6640 content, 

which agrees both with the tabular content at 40 feet length, 
and also with the content given by the operation. 

The argument, hitherto so plausible, “ ease and hreoityf 
falls, therefbre, at once to the. ground; because neither of the 
origitial metliods here proposetl reejuires either tlie same time 
or trouble as the girting method. Even the measuring of the 
log in two frusta re(|uires no more time than to girt; tor it is 
manifest that the taking of a diameter is not a fourth of the 
trouble of girting and quartering the girt, and then applying 
the latter to the rule to determine the real dimension; and in 
surveying of timber standing, these original methods are not 
a fbuvth of the labour of the girting or customary method. 

As this cannot be viewed as a trivial matter to many of your 
readers, I beg, in conclusion, to make tliem an ofier, collec¬ 
tively and individually, of my personal service to caiTy this 
theory into absolute practice; and as they value their ow'n in¬ 
terest, imd prefer truth to felseliood, I invite tliem to join with 
me in exploding a system which has been so long the theme 
of just reprobation. 

An Act fer the future regulation of weights and measures is 
before the Legislature. 

Let the precepts here submitted be recognised in fiiat Act, 
and I pledge myself, that within six months afterw'urcLs I will 
put it into practice in every part of tlie';nation. 

. I am, gentlemen. 

Your most obedient humble servant, 

William Gutteridge. 


LXXXV, On the Theory <f parallel Lines in Gepmeiry. By 

Mr. Hestrv M£ik;i.e. 


To the Editors of the Philosophical Magazine andjomrnal. 

_ ^ * 

Gentlemen,— The Aeory of parallels a subject which 

seems to have engaged the attention pf jopeometers from a period 

- - ■ • 
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as rem >te at leas^ as the df^s of Kijiclid d 9 w:|i tp^the prese^tt 
tftmr htit dfelr koWever pon^rfol,| bajen 

dM6d to vetj litHe purftosfe; tor ^Ib amcut^^i^Wn 
left as an exercise for sucoeediia|^ ge9meter% a^^i^rs to pave 
sifflfeted tio thasig^ durWthe lapse « twenty cemviie^ iC it 
is ^en now demonsttateo. 

^ Tltore is scaite any thing,” says Hr. Thosias Simpson, 
“ mote obvious to sense, and at tlie same thne moip to 

demonstrate, than the first and most simple properties of psr* 
raBel lines.** So true is this observation, that toe very oiar 
m^ams themselves seem to refuse being so distorted as to suit 
toe eOitditions df any supposition contrary to £udid*s iMi 
aidom, or whidi denies that the aiigl^ of a liriangle amount 
to two lieht at^es: and yet all this distortion, although often* 
sive to toe eye, is quite consisteut when we attempt to reason 
on it, and compare its several parts. Tlie reason why in this 
case «re arrive at a consistent conclusion even when proceeding 
on an erroneous supposition, seems to be, that we are not as 
yet'in possession ol any propeity of lines or angles whidi can 
counteract oor supposition and lead to a contradictory con¬ 
clusion, at tvmictw ad absutdum; our supposition itself being 
the only oq^won that the investigation involves. 

In die Magazine for March last, the attention 

of your mathematical readers has been pgain directed to this 
very dilficult sulyect^ by yonr distinguished correspmident 
Mr. Ivory, who has of late furnished you with so mauy valu¬ 
able ettkito. a number of instiuetive preliminary re¬ 
marks, Mr. occaidon to mention the demonstrafion of 

Leg^ulr^tmt not without pointiiig out an objection it is liable 
to, on account df a new' principle or axiom which enters into 
its compositioh. M’’* proposes a demdnstration of 

his own, whicli, he sa^s, requires no new principles, and is lia¬ 
ble to no t^eefidn excepting its length. 1 suppose there&re 
that every one is perfectly at lilierty to slate any reasonable 
doubts or objections he may have regaidiiig the li^timacy of' 
tiiat demonstration. . 

As to <he first part, which is intended to prove tnfit tlie diree 
ai^l^s of|a triangle cannot exceed two right angled there can 
be no doubt that it is rigidly demonstrated. Hut I cannot en¬ 
tertain quitoao favouraSe an opinion of the latter jiMEtrt of the 
per^nmanoe, because its learned author appears to have over- 
lodted a very important circumiAaiiioe hi toe demonstration of 
his third proposition. This, however, he may still be able to 
put to rights^ but dimdd he fail in doing so, 1 suppose wc 
may reatondblV of' any other pei-soirs givM Us alt un- 

objeetionhble of the theory of psnnels. The 
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readily 

/I (fia^4jii ,§q5«ewW,£li%^, 
i«n« Ac ot^nM:"" ' ^ »- i 

l*rt)p. HI*.' Thfe tl^rde duties of ^ tfiangl? afe 
t:W(y right winces.**' ' ’ ‘ , , 

“ li what IS afiSrmed be not true, let the tlirce angles <nf 
tria-rigle ACB be‘Iej>iS than two right angles, and let the defei.t 
Ihom two right angles be equal to the angle 4 ^. I,et 1 * stand 
lot a right angle, and find a nlultiple of the angle r, vi^. as x r, 
sudh that 4P—»i.r, or the excess of four right angles above the 
inultiplo angle, shhll be less than the sura the two angles 
A C B, A Be of the projfilbsed triangle. Prpd^ice the side C B, 
and tut off BE, EF, FG, each equal to BC, so that the 
whole CG shall contain CBwt times; and construct the tri¬ 
angles BIlE, EKF, Ac. having their sides eqpal to 

the sides of thfe triangle ACB; and consequently thtir angles 
cr}ual to the angles of the same triangle. In C A produced 
take any poini M, and draw IlM, KM, L]1I, &c,: All, 
HK, KL, &c.” 

Having thus given the construction, Mr. Ivory proceeds 
jarmatin ely with ilje unestigntion; for it ought ^to huve becat 
pre\iously demonstrate^ that in such a con^ruc^ra^e points 
H, K, &c. lie fcspecthely below the lines KM, LM, 

This he tacitly assumes withoiit proof; and it is this aasump- 
tion which sUitids bpposed (o the angle r, antlenftbles him to 
bring out art nbsUru conclusion; for if no sucl^ assun^iption is 
ventured on, the investigation, so far as I cam see, cogwjs to no¬ 
thing at all, as is abundantly evident from what fimoin's. 

The tri.mglcs 
ABlI,HEK,t!sc. 
having by uon- 
stuictiontao sides, 
and the contauied 
angles in each equal 
to mose in another, 
are equal: hence 
the angles AHK, 

HKI? &c, are 

equal; and Bie tlwee angles of eadj of the triangles 
BHE, &C. Deing le;.s than t>vo right angles l^y <tlie^;sujgle 
the angles AIUS, HK JL, 8ic.^re each sWt oi t^iq rif#t 1 
gles b£ a quantity not less than 4 ^, but pe'rhppa by . 

« "1 S»'^"rcfore 4 ? be a right (£ r 




have the sum of its angles much less than two riglrt: angles. 
Vol. 60. No. 206. Z>i(. 1822. 3 II If 
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AHK) HKL aretriglit Anglc% ihm AHttoci IrK tiding 
tMtallel \28t^ 1. Euo!.) do meet tlUjOugb produeedt jppch 
less can the production of LK meet the extenskn^ CA 
above A ; wherefore the point K lies above LM. Also the 
toMte C A H being equal B H K, is less than a rig^t angl4; 
htiff tilenefore if find HK meet at all, it must be dofv^h 
; hence the jKnnt H lies above K M. i 

It is no doubt h pretty liberal suppoaiuon which makes x a 
i-ight aiu|^$ but by Siqiposlng it stiihller, the number of die 
lines IIX, K L, &c. is just so much the greateiv and the de* 
of each of thoangles AHK, HKL, &c. two right 
ar^es, is so much tim ofteHer re^eaile^ So, if in this case 
it w dUBcult to prove that any of the lines HK, KL, &c«do 
not meet CA above the point A, it is certainly as hard a task 
to show that they do meet that line, for this is just equivalent to 
proving £uclkl4 twelfth axiom. 1 am, gentlemen, yours, &c. 
Sept.^, 182 ®. Hrnry MEiicitE. 

LXXXVI. On the Autumnal Flcujoei ing the Narctmts, 

To the Editors of the Philosophical Magatsme and Journal, 

GLj#*rLEMEN,— I FEAR that if dorists should adopt the hint 
given by Dr. Forster in page S4d of the last Number of your 
JoufnaL Ibr producing an auttnnnal crop of spring dowers,” 
they will in general be disappointed; at least 1 have reason 
to believe that the flowenng m Nara'sstts Tazetta in ht& gaaden 
in the laStmowdl, was not owing to the cause which he assigns. 
In the gard^ of a friend of Dr. Forster’s near Oodston^ he 
may now see a profusion of dne dowers of both the white and 
the yellow varieti^ of Narnssfis Tazetta, although the same 
bidbs hild ftowered well in the spring. 'Die truth is^ thdt the 
aUtunirnd flowering of tliis species of Narcissus, whm left in 
the ground, is not so rare a circumstance as Dr. Forster seems 
to ’£mk| a^nd t would submit to^his superior judgement, 
whether its flowering in such abundance this autunm may not 
be satisfkCtMily accounted for, when we conuder the extraor- 
dinaiy nnl&iess of the last winter, die early the cou' 

sequent early period at which the bulbs went into a state of 
rest, the dry suinmar, and dnally, the mildnem and moisture 
of autumn'*^. 1 am, gbndemen, your (ftiedieiit servant, 

Dwi 2, l«2S, Le Cawa. 

We Add ihe following instances.'-'^SoxT. 

At dm *f daigow li^arict’sCltth” die folkiwiiw flowers wwe broiuikt for- 
wnid ii W#dower, Teo-wedc Stocks> Anemimefi, Yarrpw, 

Polyanthuses, Gentiane4a« Carnations, Finks, crimson Primroses, AuriculAs. 
China Kates, and the OoristfRea Uoie*’^Qia$gout Cknmef^ Dec, 14. 

Several lard’s nests have been fbnnd in the parishes ofCbilham and God. 
mershatn, with c^gs, and tho old birds sitting. There is also in the pansh 
of Woreborne* a peartree in blossom.—Aitrrdi/om* Jourmlf Dec, 14. 







l«XXJKVir.' An^Acifmnf a 
uttder^aH^* <Wt fArf K^ii^nsbet^ Qlmiifafon/l ’Hy Prqfesaoic 
6eSS£L *. ' 

* i 

The Histoire CSleste has enabled us to acquire a mane comi* 
pkfte knowled^ of tlie firmament than tlie a'orld had ever 
before received upon the subject. It has detailed the stars 
hrom the north pole to the southern tropic, down to the 6th 
magnitude indusive, and even some of a still smaller magni¬ 
tude, with great accuracy; whilst fonnerly those only of the 
telescopic stars were known which had accidentally }>resented 
themselves to the eye of the astronomer. The observations 
contained in the Histoire CSleste are us accurate as if is rea¬ 
sonable to expect: the places of the stars may be taken from 
it with sufficient exac^ess to ascertain every astronomical iiict, 
by uniting it with the second gicat undertaking of our tune, 
the Catalogue of Piazzi. The Hisloh c Celeste lays the foun¬ 
dation for a new epoch in the science of astronomy, which em¬ 
braces the knowledge of tiie firmament by means of its mani¬ 
fold connexion widi otli^ blanches of knowledge, which hence¬ 
forth demand the utmost attention from astronomers. 

However much iJie Histoire Celeste nifxy have developed die 
subject, it has by no means precluded furtlier iiKjuiries. It is, 
on the contrary, necessary that these repeated and desirable 
observations should bo extended to the smaller stars; by whicli 
means we may become possessed of a perfect catalogue and 
chart of all the stars down to the ninth magnitude indusive. 

Repetition is necessary, in order not uiiTy to give more ac¬ 
curacy to the determinations, but likewise to obtain a sketch 
of the proper motions of the stars, and to correct those errors 
of tlie pen and the press, which too fi'equently occur. Tlie 
extension of the investigation to all stars cd* tlie 9th magni¬ 
tude, is, on the contrary, an arbitrary inquiry, which can and 
must be accomplished, if ivc nre desirous of renderhig more 
))erfect the astronomy of the present age, or of leaving to 
posterity tlie means of acquiring a more compl^ knowledge 
of the heavens. I'his perfection is the only desideratmn; but 
it is not by meridian observations alone tliat this information 
is to be obtained, since many stars (tspeciully in those regions 
which are ermoded with stars) are generally passed over unseen 
or unnoticed. It is possible, however, to observe sufficient to 
enable us to mark the remaining ones on the chart from their 
rdafive positions estimated with the eye, without any material 
uncertiunty; whereby these at least attain the desired accu- 

* From M. Schumacher’s Antrmomitche ifiwhripfAen, No. 17. 
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4f A ^|ap*I tj^e *>f:FJ^^icilii-deiiitttKls.tbe ^«iteRt 

S '^rtjon^f ijCi^t wbich f 4U 4^^'to>/thetjmst jipeCiATegultk 

p^su^ it -C011I4 aiot, j&ii,to.:furnish-iwJvauta^irs 
cQfl[5)^moai for Go^;ie^.ai^.pU|ii8ta- . A single com- 
p^ri!^ pf«h .^s|tar hx tlia >heay«|i!&. with tho.correiipQndiiig one 
on the chftrlr jyoolid di^ovcr :,iH3y c^xtrndic.tion,; and would 
yfllhont doiiih^ to view many ne^ t’^nnets .hmierto mir 

jf4bFnj,^,Jws„i. tluolly, the a^viyate ihnoFladge of the firma- 
^^tVppsi^es 0^ , interest ^ Vt^yoym eal^» which,, tO tne at 
iei^ appears SQ gprcoit, that it peedfnpt-he laeighte«fid by! the 
rcldtlaia ,of. tho^. advantages to eoience to which I haA'e 

iea^ .. - „ 

Tlie reasons .wjjich have determined me not. to p^ace tlw 
bouiu(ary .,(wluch. must be estaWished sdmcwhere) at , the Sth 
niagnitut^). are, firsts that many regions of tlie heavens w^mhi 
then become very ban-eu in tliose stars whose places were de* 
tcriuuied:, secondly, the hope of discovering new planets, by 
comparing th^ heavens with die chart, would be instmitly de> 
stroypd; since, of the four lately discovered planets, three at 
least do not. rei^h the 8th degree of magnitude. The x^t- 
sons a^^t extending theboundaiy to the 10th magnitude, ^re, 
first,.wc^^owding of the chart and of tlie catalogue, which 
would be die necessary consequence of it;, secondly, the enor¬ 
mous. uicreasqqf;a labinir w'hich, even in its motU: limited.ox^ 
tent,.|tlieady presents an obstacle to^be overcome on^ by^die 
niost/ in^se. applii 9 adon; find lastly, the difficulty of d>e:job- 
servatim^ thqmselyes, which.must be made widiout mQch.-dlii- 
nn<T^idd; oTt)*® wires in the telescope^ .y.: ' 

X'have .never e^n ,hacl dm. idea of eiitirdy cawiJ&afii^^lihi? 
plaii^^nt. hhavq alyays lipped to cmlribide t<i, it by means of 
a new hti^a;rranged senes ^ observations of the. dedinatioiisi 
by zouc^^. consequently always endeavour^icl to pro¬ 

cure for ipya^n>’fii’y®s^»wtance to the pi’oseciUicm of this object. 
As die of His Prussian Majesty enabled me to fur¬ 

nish dm .obseirvatory .with a large instriunent of lieichenbach, 
I wgs^uideditu, die choice of it by this object; and I esteem 
ihyseQ fortunate in,dnding,in the constructionofuthe.himcheti- 
bach nij^idian circle^ a means of so combining this wfwi all the 
of ^strononiical research as to leave nothing on 

,rhia,^^um!eid Wfts erected in March 1820; and cn the 
ii^th of, .Aju^st!A821, tdie first zone- w'as observed. 'n»e iiw 
tervoi of about a year and a half was almost exclusively oc¬ 
cupied 



midertuJcen at'tJt^'Kmi^bthg i^sefvatory. ^ 

copied ■ in 5II obsti^'vaiiort^ of this ^i^in*pdlfer -^itarSj' M 

<!Mrdef< |lKat'tt)ite^p¥bpiEiriie£f df thd'iti«^rfjehif'atM' W 'redtktidij& 
employed iii'thO'6biSW*vtodtt^tei|rli?t%edj^ l^hpiig^ 

it 'rigkt to' le« 1iHSse'«bbci'^tfert^r|w^e!dfe, OitenrUpiing 

thbHcoiuwfe''^^tiifefrf''by' bthferis, 8iitieie'“''^by-iffusf lib 
mtraerous to'ensure thfe desffed certahity-, and ddiadv^ib^ 
would have i^esulted-iVotii exteiiding'very widelysthe 
of the true method of teductkm; In August iSill, however, 
tliese preparatiems^ and others of which 1 snail hereafter speak; 
were completed, and 1 posses^d in Dr. Argelander an as^st- 
ant upon wliose care and seal, in that share of tlie undertaking 
which fell lo hts lot, 1 could safely rely. ' The unsettled state 
of the weather, which had' indeed been remarkably bad, being 
no loiiger an impediment to its commencement; or to its pro¬ 
gress, I no longer delayed imparting to my ostronditiical 'fricnds 
a more accurate account of the new series of observations. The 
first observations with the new instrument soon shgw'cd that 
the loss of time caused l>y the reading of the four vornrers, and 
of the level, stands in need of much correction, in order to ob¬ 
serve with some de^ee of accuracy the multitude of stars 
which crowd through the meridian: e^-en a single vernier and 
the level cause too much loss On the score of time; and the 
neglect of the latter too much on that of certain^. 

I was therefore obligetl to think of a methocl Wherriby the 
certainty might be preserved and tlie consumption bf time di- 
minislied. ,1 at length accompiislted both by dxing to each 
luihu* of the instrument, a large microscope wltOse fine of vision 
stmids perjiendicular to the plane of the cii*de; atid in whose 
focus uie cross wires are moved by a micrometer screw. With 
these' microscopes (on both sides of the instrument) immediate 
observations may be made of the difference of the zenitli nr 
pedar distance, and ot' the zenillror polar distance, itself rince 
one of them is known. But as it is not possible td give these 
microsci^s such a wide field of vision, as to enable us to per¬ 
ceive in all oases on which line of the circle the Woss thread 
is plaml, it was necessary to attach a secondary dr .distant 
arc of 3* of extension (expressly furnished with figures) by 
means of a clamp to that part ot the circle on whl^ the ob¬ 
servations are to be made. It was also necessary to contrive 
fui instrument'which might mark the boundaries of the zones, 
and inform the observer, by the stroke of a little hafomer, of 
any excess over these boundaries. M. Frauenhofer, has had 
the goodness to construct these various additions (which#, by 
means of one reialing, make up ti>r the five wbicfewotridTother¬ 
wise 4»e necessary) with tire utmbst perfection,'in ekact 
confennity witli my plan. ‘ . 

b: V From 
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> the readings OMid^tl^tkeae mi^ros^pef 1% is easy U) 

du#Q the iima^atB chsmetion of the ib^ verniers tuid the 

level would have given for eadhi>tar. For» the place of dte 
1 ^ ciiHimienceoient <A the scale of the microscope is sovignt by 
selecting an arbhxdry point wklun the circuit of the }sofi& not 
ovily wiui the micn^cope, but also on tlie verniers, See* t¥ith 
this phice is oomtered the reading for every star: by which 
means also the declinations may be found, not by llie diffe* 
rence between known stars, but by actual observations. The 
riy^t ascensions will be given immediately by the fundamental 
stars, while the position of the instrument, with regard to tiie 
meridian, is always most exactly known; so that the observa* 
lions of the zones aie foundeu upon same basis as that 
upon whiclt' the mlier observations of mine depend. In this 
sole‘dependence on all the preceding delerminaUons consists, 
widiout doubt, one essentid advantage of tliis new mode of 
observation, the peculiarities of which I wUi now explain some* 
what more in detail. 

These observations require two observers, one of whom 
must attend to the right ascension and to the jdacing the mid¬ 
dle of the horizontal wire upon the stars, w'hilst the other ob- 
servas the microsci^; die luriner of these is myself, the Uitier 
is Dr. Ar^auder. 

When me survey of a zone is to be made, the hammer is 
screwed up so as to indicate die boundary of such zmie; and 
the subsidia^ arc is so placed that the middle of it may fall on 
the middle of the zone: the northern and southern boundaries of 
the zone and tlie level are then read ironi the four verniers by die 
microscope, and die statse id' die meteoi'ological instruments 
noted, Aft^r these preparadons the observer moves the telescope 
slowly up and down undl a star op}>ears in die fidd of view.; 
the borizontal wiire is placed on it; and this being marked by 
a signal to dm second observer, the time of transit is observed 
by means of mie wire, the inagnitiule and other properties* of 
tne star are neded, and each observer writes down his |mrt of 
the ifoeeiWatiou; by which means an arriuigcmcnt is obtiuned 
at once favourable to ceconomy of time, and to security from 
error* Iti this manner the observations may be continu^ (un¬ 
less cknids ihpuld intervene) for at least an hour and a half 

* Undv favourable circumstances tlic magni^ ing power of thU astonitiir 
lug telesc6pe (=107) exliibits double star&, of the first class, at the first 
^n6e; more Ore ^eady disi^ovcred, as well as double stars of the re- 
Mabda^ otsasek In aen unfavourable atmosphere, however, the Mnaller 
oaeRWaiChp fimt class may easily pass unobservi^: but stars aie 
so .that it is impossible to calculate on auy discoveries ^ 

this Lind.' 

t t l ’ n rt 

, w'ithout 
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without interhiptibii; abd are concluded tQr a repetition of the 
readings 5f the mkroscoj^e said dtc meteoroiogicai Instrurment* 
in case no other ob<tcrviitions ■should a iicir 'tone will 

be examined after half itn hour or an hour$ s6 dbiat three hours 
of ri^it ascension will lie observed regnlarli^ every ni|(htJ ' 
The /ones aie so arranged that tlie middle ol’ them tails OH 
some even degree of declination. And in order that no chasm 
may exist lictweeu two contiguous Mines, as adl as to prevint 
a repetitiem of the same observations, 1 have taken the breadth 
of the zone somewhat nsorc than two degrees; via, 2® IS'. 
At first the magnifying jwwcr of 66 a as employed; bat I soon 
found out that it am too small for so powerful a telescope^ and 
1 theiefore took, from thelltli zone onwards, one of 107 mag¬ 
nifying }H)wer, which has, in fiict, less light, and gives scmie- 
what moiv satisfactory observations. 

In an undertaking oftliis kind, which requires tlie applica¬ 
tion of many years, tlie greatest occonomy of time is necessafv: 
frequiMitly must some other ob«5ervation be sacrificed to it, 
which ncvertlieless, from the opposition of the planets, neither 
has }ret, nor may be, the case. The number of the zones frcmi 
the 19th of August to the end of 1821, has however only 
amounted to 39,and up to this time (17th June 1822) to 89; 
from which it may be inferred how universally bod the weather 
has been during that period. These observations (with only 
two exceptions) fall collcct!^ely between —.'5® and 4-15® of 
declination; and seldom extend beyomi stars of the 9tb mag¬ 
nitude. It will howeier lie necessaiy to describe somewhat 
more m detail what kuid of stars I mean to class under the 
9th magnitude, in order to prevent any difibrences between 
dtfierent astronomers. Tobias Mayer, Piazzi, and the Hittoire 
Celeste ap))ear to agree exactly: but Bradley for the most part 
denotes the stars by a greater magnitude. Maskelyne, on die 
other hand, has observed stars to which he attributes the 10th, 
11th, and 12th magnitudes; which last, by a scale agreeing 
with the Histoire Cileste, he could hiu*dly have se<m in the 
telescope of his mural quadrant 1 have endeavoured 4o follow 
the Histoire Cilcstet and frequently agree witii it 

1 ascribe the 9th magnitude to all those stars which, with 
a sufficiently powerful illumination of the wires, 1 can see well 
enough to render them difficult to pass unobserved through 
the field of view, on moving the telescope. Stars of the 9th 
and loth magnitudes are more difficult to discover, and for 
the 10th magnitude, even in my telescope of an aperture of 
four inches, the li;^t must be so much diminiriied, that the 
wires can no longer be seen \sith any distinctness. 'Wliat Stars 
J arrange under the diffisrent magnitudes will be more clearly 

seen 
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seeaintheanuexGil Coii^ogde: but.I v$|>flll) fpr iihicruttiFe^ pur* 
sue the advice of luy repeated ineii4:T^hes.l.arici ii^ so!ne' 
well-hnown regipu of tlie Jipeiveus ({wrhaps.Jn that of- tlie 
Heia^ps). shall give a nuiph^ of star^S}, wliich 1 sliall* class 
under fbe .different magnitudes. It would he very gratifying, 
tci^me, and jto many others, if* Dr. Olhers, who is so perfefcdy 
acquainted whh the hrmament, would publish his opinion coOf^ 
ceming tliese dififereiices.. 

Those astronomers for whom this account of the commence¬ 
ment of a series of observations possesses any interest, will re¬ 
joice also to see the result of ati undertaking which, notwith¬ 
standing the unavoidable rapidity of the objects, has attained 
to exactness. The first is so arranged that, in regions abound¬ 
ing in s^rSii tlirec stars in a minute, and no more, may, on an 
average, he i observed. If it is desired to observe tlie right 
ascension by two wires, (which can only happen with a view to 
greater accuracy, or when there is some doubt of the first 
wire,) it becomes scarcely possible to accomplish more than 
tw'o stars in a minute. 

It may now be inquired, what are the results of the observa¬ 
tions made with one wiieif : Tiiis question can only be an¬ 
swered by repeated comparisons; since the state of the atmo- 
splierc is an important object of consideration. If Uie stars 
are indistinct and twinkle much, as is unfortunately very fre¬ 
quently the case, the unccrtiiiiity of aji obsen’ation by a single 
wire is strikingly incrciused, as I have found by the compari¬ 
son of observations made under favourable and unfavourable 
circumstances., 

As, however, in an undertaking of such great extent, com¬ 
menced under tlie 5Sth degree of latitude, we must not be ttx> 
solicitous about the choice of circumstances, but must take ad¬ 
vantage of clear weatlier w'hen it comes, nothing remains but, 
by a comjTarisoii of very numerous observations, to determine 
a medium value of* prpbahle errors. In order to leave no 
possibility of the existence of arbitrary decisions, and to ]x>int 
out the pi'obable errors which may occur under actual circum¬ 
stances, an^ not under tliose alone which are peculiarly la- 
vourabl^ I hkve reduced all the stars (which were observed 
tw'ice or oftener in die year 1821, since the ad^mtion of the 
^ greatest magnifying power) to the beginning , or 1825; and 
have annexed the catalogue of them to this paper: from 
which it will appear that die probable error of an observa¬ 
tion' is hi f 

as ^ 0,n54-8, Deck = + r,013. 

Bradley's observations give for the former 0",14'26, for the 
latter both of which are less. I am, hovrever^ well satisr 
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fled U'Lth rkpidity wi^h lyhicli tii^^ 

obsoi’ifafbTW'itiusl'tl^^ lj<ieri mau(6; atid'^I liieli^ve iJiatdd^ d^'; 
gf«e‘ ttf exactness suflStieiit for >iiost ptirjibse^.’ T!Tii6‘'^&niB^ 
irtawttmenr, wVicti ^ii^4't>y’tM ^erfjier^,’a]idiiS(xl 'at 
sU4♦^ei':^iVe» ihe’iirdibabl^'^i'ror of thfe''declination in the iieig^ ' 
boorho^Ki of the eqtxatoi* That it is only about one- 

third greater accordhig .fo'ilie observation'of ,flbe 26hes,‘"is 
proved in part by the goodness of uiy appari^s, but still*n^ore 
conclusively by the extrabrdiitary care of hiy lrien<i Argelaft- 
der, without •whit'h the appitrdhts'Ssmi^ have availed d$ Utile 
as other good.' insittiniehts in bad hands. ,Tlie publication of 
tlic observations will be yearly superintended. .The first 
39 observations of zones ni'ade in tlie 3’ear'i3l^l are already in 
tlie press. The form which I obsei-ved jn tlieiU is pcit pre*- 
cisdly the oridibal one, w^hich would have occupied too much 
room; hut iritould not be difficult to restore ihe numbers iii 


the form in which they Were actual!}' observed, which might 
in some cases be useflrl: I give in the first column the mag¬ 
nitude of the star; in the second, the number’of wires observed; 
in the third, the time of observation reduced to the irdddle wire; 
in the 4th and Sfh, the result given b}' the subsidiary m'c and by 
the microscope f aiidfinalb', in the 6th, the apparent declina¬ 
tion: that is, affected with refraction. These lat-ter are ob¬ 
tained when the imriibcrs of the 4th and 5tli columns (re¬ 
duced to degrees, mimites and seconds) are added, to the ap¬ 
parent declimition of the zero point of die microscope, which 
i.s found b\' the above-mentioned readings and'tlie place of tlie 
equator on the instrument. 'I'liis, however, is detenpjn,ed by 
double observations of die polo-star; and the correctjlbps^whicii 
arc required on accfoiiut of the small errors of diYisi 9 n, iiithe 
circle, the bending of the telescope, and the weight 6fihe,,sub- 
sidiaiy arc arid of the hammer, are by those moaqs applied. 
Lastly,' the cofrcction pf the time, allowing for the, deviation pf 
the instrument from'the meridimi, is made in each. ^pnp,for the ,, 
mean decliiiatiori.' In order to render the usc^p^. jf^e-TPUgli 
original observadtms as easv* as possible, I hope,,'i^.tli^ same 
time with the observations, to publish tables of reduction si¬ 
milar to those which I have proposed for , (he Histoire 'Celeste. 

I have already calculated ^hese tables for tlie 39 zone^ observed 
in 1821, and have a!lso nearly reduced the 194 stars (tJie list, 
of which is annexed to tHis'jjiaper) to the year 1825.\ , , 

This notice may for the present sufficed Lhiring |^e ,ten . 
months’ progress of tliis laborious uuderlaking J^.have ascer¬ 
tained the difficulties^ which a sudeess^ve survey'.whple; 
heaiieris, in the climate of Konigsber^ v^ill 
Tbe'riuhiber bf yerits iVhiCh Wifl pkis away before its oomple- 
rVdl. 60. No. 296. Bgc. 1822. 3 I ^ tion, 
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.cv:€B on the supposition that it pleases Heaven to pre- 
jserve trie in health and vigour, cannot }%t be deterininecL , As, 
however, it is desirable that it should not be very long delayed, 
I rejoice to have found Profe^or Struve of Dorjiat, and Dr. 
Walbeck of Abo, willing to undertake a part of the labour, 
as soon as they are in possession of the requisite means. Other 
fellow labourers, provided witli equally good and powerful 
meridian circles, will bc very desirable; and I am ready to 
make the necessary arrangement concerning the choice of a 
region of the lieavens. At a time when an Astronomical So¬ 
ciety has been instituted, whose principal object is a minute 
investigation of the heavens, I think that the hope of seeing 
this plan realized in its fullest extent cannot be deemed alto¬ 
gether extravagant. . .. 

[Professor Bessel has subjoined to this valuable paper a 
copious list of the stars already observed by him; but which 
we are obliged to omit for want of room. The appeal which 
is made, in the last sentence, to the Asfronofnical Society of 
London^ we hoj:>e will not be made in vain.— Edit.] 


LXXXVIII. Some Experiments and Researches on the Saline 
Contents of Sea^ lVatei\ undertaken 'milk a vie^xt to correct and 
improve its Chemical Analysis. By Alexandeii Makcet, 
M»D. F.ILS. Honorary Professor qfChemistry at Geneva*. 

Jn a paper on the temperature and saltness of various seas, 
which the Royal Society did me the honour to publish in their 
Transactions for the year 1819, I threw out a conjecture, 
that the sea might contain miiuite quantities of every substance 
in nature, which is soluble in water. For the ocean having 
communication with every part of the earth through the rivers, 
all of which ultimately pour their waters into it; and soluble 
substances^ eyen such as are theoretically incompatible with 
each other, being almost in every instance capable of co-exist- 
ing in section, provided the quantities be very minute, I could 
see no reason why the ocean should not be a general rece}> 
tacle of all bodies which can be held in solution. And al¬ 
though it will appear from the following account, that I have 
been upsuccessfui in some of my attempts to prove the truth 
of this conjecture, it may fairly be ascribed either to a want 
of sufficient accuracy in our present methods of chemical ana¬ 
lysis, or of the requisite degree of skill in tlie operator. 

♦ From the Transactions of the Philosophical Society, Part I. for 1822. 

» Some 
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Some time after the communication to which I have just 
referred, an extraordinary statement was points oiit to me, 
upon the authori^ of Rouelle, a French chemist of t}je last 
century, from w'hich it appeared that mercury was cdntained 
in sea salt'*: and I saw soon after in the ^Annales du Musie^* 
vol. vii. a paper by the celebrated chemist Proust, who, in a 
great measure, confinncd that statement, by announcing that 
he liad found traces of mercury in all die specimens of marine 
acid which he had examined. 

Improbable as die fact appeared, I thought it worth while 
to repeat the experiment, and to lake that opportunity of 
making some coUaleral researches upon other substances, much 
more likely than mercury to be discovered in sea-water. 

For this purjiose I availed myself of the kuidness of my 
friend Mr. .John Barry f, who liajipciied to be in the vicinity 
of Portsmouth, to supply me with specimens of sea-water, 
carefully concentrated upon the spot, in vessels of Wedgwood 
ware, and with scrupulous attention to cleanliness in the pro¬ 
cess. Accordingly he was so obliging, as not only to send 
me a quantity of brine evaporated under his ow n eye, in the 
manner just mentioned, but he also collected for me a valuable 
series of specimens from the salt-w'orks lU'ar Portsmouth, from 
all the stages of the process, so as to aftl»rd me an opportunity 
of investigating w*ith accuracy all die chemical circumstances 
of this interesting branch of national occoiioiny. P'inding my¬ 
self, however, much pressed by time at this late period of the 
session, I shall, after briefly adverting to Rouelle’s snjiposcd 
discovery, confine myseli* in tliis communication to a few ob¬ 
servations which I have made on sea-water itself; keeping out 
of view, for die present, the tojiic of salt-making, which, how¬ 
ever, I intend to resume at some future period, in a more com¬ 
plete and satisfactory manner. 

I first attempted to detect mercury in a specimen of bay-salt^ 
such as is obtained in the salt-works near Portsmouth, by 
spontaneous evaporation. This variety of salt forms large 
ciystals, but is always more or less contaminated by earthy 
matter, which gives it a dirty a})pcarance. It has, probabh’, 
a general resemblance to the French Sd de Gubelle^ which 
is more impure still, tiiough, I believe, obtained in a similar 
manner if, 

* See Journal de Mcdccinc, vol, xlviii. 1777» pape 
■f Mr. Jolin Barn-, of Plc»ii^h Cojirt, inventor of a new and va’uablo 
process for prepai'ing extracts in ranto, &v. 

if I’he name of bfiy~salt is often applied to foreign as well as British salt, 
and in general it simply denotes that the suit has been obtained by sponta* 
neous CATiporation. 

3 1 2 Eight 
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^ght (Miuces of this siilt were put into a coated retort con** 
ndcjbed with a receiver, and about four ounces of nitrous acid 
were poured upon it. A pretty l>risk action took placO) which 
was further increased by die application of heat; fiunes.of 
chlorine were immediately disengaged, and a reddish fluid 
condensed in the receiver; tlie heat was continued, and gra¬ 
dually raised in a charcoal fire till no acid or moisture any 
longer came over; at wjiicli time a new’ emission of red fumes 
indicated that the nitrate h)nned in the retort was be^nning 
to part with its acitl: minute drops of fused salt soon bedewed 
die upp^ part and neck of the retort, so as to be mistaken, at 
first, for a sublimate. Tliis, however, proved to be almost 
solely muriate of soda; and on careful examination, it did not 
•appear to contain the smallest atom of corrosive sublimate. 

1 next dissolved or six jiouiids ol* bay-salt in water, and 
collected in a filler the insoluble earthy sediment, in which 
Houelle stated that the quicksilver was usually found, 'riiis 
sediment beijig carefully dried, and heated to redness in a 
coated retort, a white sublijuate arose, and condensed on die 
neck of the retort; but this sublimate proved to be muriate of 
ammonia, and did not contain the smallest portion of corrosive 
sublimate or oilier mcrciirial salt. This sal-ammoniac, though 
evidently formul diiring the distillation from the vegetable 
and animal matter c\ nlnined in the sediment, suggested tome 
the idea of looking Ibr auimuiiia uiiiongst the contents of sea¬ 
water. 

1 now submitted some Hd dr Gahelh\ wliich 1 had procured 
from Calais for die purpose, to similar experiments, and the 
sediment, also was carellillv e\-:iiriitied. 'J’he result was es- 
scntially the same as with tlie lui v-stilt. After adding nitric 
acid to the salt, the heat was gi adnally pushed to redness; 
and when all the moisture was evaporated, a white sublimate 
appeared, as in the former case, wliich, in lliis instance, jiroved 
to consist almost entirely of nitrate of soda; but always with¬ 
out the least particle of mercurial salt, aud widiout any mu¬ 
riate of ammonia *, 

I dierefore think myself justified in concluding that the 
mercury, which odier chemists have detected in sea-salt or its 
products, must liavo been intiiKhiced diere from some local 
or accidental circumsUujces. 

In experiments upon sea-salt, or in general upon the saline 
contents of the sea, it is obvious that, in order to exclude 

* In the funner experiment the subllinatc was principally muriate of 
soda, owing, no doutit, to the decomposition having been less complete, and 
the operatiaii less gradually conducted than in the latter experiment, 

. sources 
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sources of error, it is necessary to- ojicrate upon pure sCa- 
water, and not upon salts obtained from it by the usiial pk'O-'^ 
cesses in the large way, tliese being always more or less coft- 
taminated by the clay pits in which the evaporation is carriM 
on, by the metallic boilers, or other adventitious causes. I* 
therefore now turned my attention to the sea-water itself^ and 
in particular the pei’ftK;lly pure and transparent sj>ecinien of 
concentrated brine from the Cliannel, which I have above 
mentioned. Mr. Barry procured this water near Bembridge 
floating light, about two miles K.E. of the eastern extremity 
of the isle of Wight, and the evaporation which it had'under¬ 
gone at Portsmouth l)ad only separated Irom it a (luantity of 
calcareous matter, principally selenite 

A few pounds of this water were evajiorated nearly to dry¬ 
ness, at a gentle heat, so as to reduce the mother liquor to 
the smallest possible quantity. This liquor was sutfered to 
tlrain oHj aocl reserved for expcriincnt.s, as it is in this fluid 
that any new ingredients arc most likely to be detected, 

I had suspected that some nitric salt might he found in sea- 
w'nter; but in tills I was disajqiointed. 'i’he discrimination by 
the sliape of the cryst.'ds being in this instance scarcely prac¬ 
ticable, the moile which I einjiloyed for detecting it, consisted 
in concentrating the bittern in a glass tube or retort, till it 
began to deposit solid matter, then juiding sulphuric acid and 
gold-leati and boiling tlte mixture; llie gold-leaf was not in 
the least acted upon, nor was jvny smell of nitric acid per¬ 
ceived; but on adding the smallest fjuantity of nitre to the 
same mixture, the gold was dissolved, and the smell of aqua 
regia was instantly perceived f. 

A portion of llie said bittern was next examined by appro¬ 
priate re-agents with a view to detect any minute quantity of 
eoi’ths or metals, esjiecially alumina, silica, iron and copper, 
wliich former intjuirers might have overlooked; but 1 could 
find no other earth except magnesia: and to my surj^rise, I 
did not find in the bittern the least jjarticle of lime; which 
proves that sca-w'ater contains no muriate of lime, as had been 
generally supposed. I w'as equally unsuccessful in my at¬ 
tempts to detect iron or copper, by the most delicate tests. 

* The water, immediately on being raised from the sea, had been allowed 
to stand a sufficient time to deposit the earthy particles suspended in it, 
by which means it had become beautifully transparent. 100 pounds of 
the water produced only three grains of carthv seiiiinciit, in which I could 
discover nothing hut carbonate of lime and ovide of iron. It is in this sedi¬ 
ment, according to Rouelle, that mercury is to be found. I need hardly say 
that 1 could not detect in it the least panicle of that metal. 

f For this easy and elegant process for detecting nitric acid, a point at¬ 
tended with lUfficidtv, ] am indebted to Dr. ^^'oIli^ston, 


In 
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In iJeiUier al^Ualies^ nor alkaline parbonates, precipit^ited 
any otij^er substance from tine bittern of sea-water, except mag¬ 
nesia. . 

The deposit obtained at Portsmouth during the early period 
of the concentration of the water, being analysed, I found it 
to consbt of selenite, mixed with a little muriate of soda, and 
a portion of carbonate of lime. The presence of this last sub¬ 
stance in sea -water, in a state of perfect solution, being, I be¬ 
lieve, a new fact, I neglected no means of establishing it with 
certainty, an object which was accomplished without diffi¬ 
culty 

Carbonate of magnesia having been supposed by some che¬ 
mists to exist in sea-w’atcr, I looked tor it in the same deposit; 
but I could not detect the least portion of it by die most deli¬ 
cate tests f. 

1 next turned my attention to the alkaline salts of sca-w'ater: 
and here I was more fortunate; as I succeeded in ascertaining 
beyond a doubt, that sea-w ater contains auiinonia, as if yicUkd 
sal-ammoniac by evaporation and sublimation. This result 
W’as easily obtained. Some of the bittern being evaporated 
to dr 5 'ncss in a retort, and a low red heat applied, a white sub¬ 
limate appeared in the neek ol“ the retort, which proved to be 
muriate of ummonin. The mode in which this substance was 
identified was as liillows : 

1. The snbKinatc was re-tlissolved in WMter, re-evaporated 
to dryness, and again sublimed by the heat of a spirit-lamp. 

2. This new sublimate being again dissolveil, and solution 
of magnesia and pliosphoric acid added, a triple phosphate was 
formed. 

3. On adding caustic potash to the solution, and bringing 
the mouth of a phial containing muriatic acid close to the ves¬ 
sel, abundant white fumes appeared. 

4. The sublimate gave jirecipitates both with muriate of 
platina and nitrate of silver f. 

Sulphate of soda having been mentioned by many chemists, 
as one of the constituents of sea-water, I eiidcavoureil to as- 

* The deposit was treated with acetic acid, which occasioned an efler- 
vescence. The clear liquor being then decante l off; and evaporutetl to dry¬ 
ness, and alcohol added, acetate of lime was I'uund in tlic filtered alcoholic 
liquor. 

•f- Namely, solution of the mass in dilute nuiriutic acid; precipitation of 
the lime, and addition of fdiospliate of amuioniato the filtered liquor. 

As it did not enter into niv plan, on this oreai^ion, to turn my atten¬ 
tion to the estimation of proportions or precise qusuilitics, I have not at¬ 
tempted to estimate exactly the j>roportion which aininonia bears to the 
other ingredients of sea-water,- but as its presence can easily be sbo'^m in 
100 gfmn$ of the bitter »alt«i, its quantity cannot be extremely minute. 

certain. 
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certain, wHether or not k existed in it. Btit all attempts to 
detect this salt in the bittern by crystallization were fruitless^ 
though great pains were taken for that purpose; and I feel the 
more confident that there is no sulphate of soda in sea-w’ater, 
as the presence of this salt, in any but the most minute quan¬ 
tities, would be quite incompatible witli our knowledge of 
chemical ailinities. For -since there are, co-existing in sea¬ 
water, muriate of soda and sulphate of magnesia, it is evident 
that sulphate of soda w'ould decompose muriate of magnesia, 
which salt is known to be in sea-water. And again we know, 
that sea-water contains sulphate of lime and muriate'of soda; 
therefore it cannot contain sulphate of soda; for in that case 
we should have muriate of lime, w'hich I have shown to be 
contrary to i'act. 

The last circumstance which I shall at present notice, re¬ 
lates to the state in wdiich potash exists in sea-water*. Potash 
is found, by its a}>pro})riate re-agents, principally in the bittern; 
but it is found also among the salts which arc separated from 
it, especially in the latter period of crystalliz.'ition. By further 
and repeated evaportilion of the bittern, and successive sejia- 
ration of the mother-water remaining alter the removal of the 
crystals formed, various distinct ciy stals were obtained pos¬ 
sessing their characteristic form, namely, prismatic sulphate 
of m.'igncsia, cubic ami star-shaped muriata of soda, and 
rhontbic crystals, quite difioreut from either of the other salts. 
These crystals, which were evidently portions of an oblique 
rhombic prism, being carefully separated ami washed with 
water and alcohol, proved to be a triple salt of sulphate of 
potasli and magnesia; a salt so easily analysed, that it w^oiild 
be quite superfluous to relate the particulars of the process. 

It now remained to be ascertained, whether potash might 
not also exist in sear-w’ater in the state of muriate of potash, 
or of triple muriate of potash ami magnesia. That a con¬ 
siderable quantity of potash remains in the bittern, even after 
the separation of tlie triple sulphate, is easily ascertained; and 
by careful evaporation it may be made to crystallize as a triple 
salt ill rhombic crystals; but the constitution of this salt is so 
delicate, that it is liable to be separated into muriate of potash 
and muriate of magnesia by w-ater alone; and it is with cer¬ 
tainty decomposed by alcohol, which takes up the magnesian 
muriate, and leaves the other undissolvcd. 

* It will be recollected, that the presence ol' potobh in sca-watcr, though 
announced by myself in the paper on sea-nater to which I have before al¬ 
luded, was Dr.^Volhibton’s discovery, i iiavu to mention, that.tlie 

above experiments respect in;; the M ate in w hich it exists, were either made 
by him or at bis suggestion. 
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On the vmifle S^lar and Eclipses 

From the foregoing observations ami experiments it way» 
therefore, be inferrt'd, ' ■ ’ ' * 

1st. That *•'» mcrcui’y, or mercurial salt, in the 

waters of the ocean. ^ 

^dly, That sea-water contains no nitrates. . . ■ 

Silly. Tliat it contains snl-ainnioniae< - ■ i 

4thlyr I'hat it holds carbonate of lime in solutk>ii* 

.Sthly. 'riiat it contains no muriate oV.limc. 

6thly. That it contains a triple sulphate of magnesia and 
potash. 

Some^bf these circumstances will, of course, require that 
former analvscs of sea-water, and my own in particular, should 
be correc^ied ami revised; but this I shall u<)t attempt to <lo, 
until I have obtained further and still more precise informa¬ 
tion on the subject. 

Harl^-street, .liint"..*0, ]S."22. 


LXXXIX. On fhff visih^- Solar ayul Lunar Eclip 

•VoiU hapjn'n in ihr Yrar 1823, as calcufatrd J'ar (d)te>iwii.h 
and Abto dct^n; the EL-mcnti' hving calculated from ihc 'EuUcs 
of M. Delamuiie and jf, 13 i;ucK.iT.\RnT. lip AD'.Geoiige 
Innes *. 


[The times, ore iaserlcil to civil acepunt, tlie day bein" 

to bf rii\ ;it inidiiijflit.'i 


reckooed 


To the Editors (f the Piulusophical MagaAne and Journal. 


Gentlemen,—In calcLiiating the two lunar eclipses, I liave 
increased the moon’s ccjiiatorial parallax pai’t for the it- 
fraction of the earth’s atmosphere. Astronomers seem doniit- 
ful how much is to be added to the semidiameter of tin' sli.s* 
dow of the earth as ])roiocted at the distance of tlie nioott; 
but the quantity must certainly bear some proportion to the 
jiarallax. 

I send you the elements of the solar eclipse, for the use of 
such as may wish to make a projection; but from the instant 
of greatest idiscnration iiilling between 5 and 6 o’clock, it will 
be lourid \\y\ dilliciilt to determine with suflicient accuracy 
\he distanc?^' f the corresponding points on Uie respective 


paths. 

In tefercnce to this ecr:])se, it will be interesting to obscjvo 
whether any impre-ision is made on the sun’s limb at 

those places wliicti .a-c .'^itnaU'd abonl the extremity of the jjen- 
umbra. Such {i.ates w.ii be jbund a little to the w'cst, south¬ 
west, and south of London. 

* Communicated by the Author. 

The 



•mhkk •will happen in the Year 1823. 


*nie elements of the solar eclipse are as follow: 

D. H. 

Mean time of ecliptic conjunction \ t i o o 

at Greenwich.j ^ 

Equation of mean to apparent time \ __ 

at conjunction.J 

Hence the apparent time of conjunction is 8 6 

Longitude of the sun and moonl 

from true equinox. J 

Sun’s right ascension. 

- declination north decreasing . 

- - horary motion in longitiule . 

■ - ■ ■■■■' ■■ - right as''elision 

-decJillation . 


seniidianieter . . 

Iiori/ontal parallax . 
l.nitiulc . . . . 


j hn'ary increase of the equation of tiiu 
ObIi<juity of the ccli})tic .... 
Moon’s latitude north decreasing . 

-equatorial horizontal parallax 

-horizontal seniidianieter , , 

-horary motion in longitude 


e 


at conjunction 

-horary motion in longitude ^ 

ftu’ the hour preceding . . . J 

-horary motion for tlie hour 1 

tbllowing. j 

-horary motion in latitude 1 

at conjunction. j 

-horary motion in latitude 1 

for the hour preceding . . . J 


horary motion in latitude 


ititude ^ 


105 

106 
22 


+ 


23 

1 


lor the hour following 
Angle of the relative orbit with the ecliptic 
Horary motion of the moon from 1 
the sun in the relative orbit . j 

'rhe following are the results which I have oLti 
cuiating for Greenwich and Aberdeen. 


3 K 




44 46,17 

4 29,99 
40 16,18 

14 14,74 

32 19,62 
35 30,6 
2 23,00 

2 23,93 
16,10 

15 45,57 

8,65 
0,03 
0,396 
27 49,76 
8 42,77 
1 21,15 

16 42,12 

37 59,971 

38 0,072 
37 59,871 

3 25,886 

3 25,610 

3 26,162 
50 12,5 
35 43,78 

ined in cal- 
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The final results of the calculations are as follow; 



Greenwich. 




* 


Apparent time. 

Mean time. 


D. 

»- , . 

11. 



The eclipse begins, July S 

5 13 53,13 

5 

18 

22,55 

Greatest obscuration 

• • • 

5 27 20,61 

5 

31 

50,13 

A|>pRrent conjunction 

« • V 

5 28 11,97 

5 

32 

41,49 

End of the eclipse ... 

• « • 

5 40 59,31 

5 

45 

28,90 


' " 

Digits eclipsed, 0 24 51,16, on the north part of the 
sun’s disc.—The inoort will make the first impression on the 
sun’s limb at 28f ° to the left of his zenith. 



Aberdeen. 




Appiu'cnt time. 

Mean time. 


D. 

H. , „ 

H. , 

The eclipse begins, July 8 

4 59 0,42 

5 3 25),80 

Greatest tibscuration 

• • • 

5 26 10,77 

5 30 40,33 

Apparent conjunction 

9 •• 

5 26 14,07 

5 30 4.3,62 

End of the eclipse ... 

• 99 

5 56 16,87 

6 0 46,63 


Digits eclipsed, 1 57 20,56, on the north part of the sun’s 

disc.—The moon w'ill make the first impression on the sun’s 
limb at to the left** of his zenith. 

January 26. Moon eclipsed, partly visible, 

Greenwich. Aberueen. 


Apparent time. 
D. H. „ 

The ecKpse begins 20 15 24 46,.'? 
Beginning of \ la oo i-.n 
total 'darkness 5 ’ 

Mooon rises . 

Ecliptic opposition 
Middle . . . 

End' of total } 
darkness . f 
End of the eclipse 


10 .‘10 29,2 
17 10 4y,l 

17 11 29,3 

18 0 42,7 
18 58 12,3 


Dig. 


Me 

!an 1 

time. 

lAppar. 

time. 

Mean 

time. 

11. 

/ 

u 

fl. 

/ 

// 

n. , 


15 

37 

37.4 

15 

16 

11.8 

15 29 

2,9 

16 

35 

7.6 

16 

13 

41,4 

16 26 

33,1 

16 

49 

21,0 

16 

13 

19,4 

16 26 

11,2 

17 

23 

35,2 

17 

o 

8,6 

17 15 

0,7 

17 

24 

21,4 

17 

o 

54,8 

17 15 

46,9 

18 

13 

35,2 

17 

52 

8 , 2 ' 

18 5 

0,7 

19 

11 

5,3 

18 

49 

37,8, 

19 2 

30,8 


i/ 


Digits eclipsed 20 49 46,9 from the north side of the 
eatth’a shadow,—Tlie moon’s centre will pass 4' 28",0 north 
of the centre of tlie earth’s shadow, at the middle of the 


f^lipse. 


M Wc preBurac the author means on the lift side when looking through 
a teleseopc 'which inverts the objects.—^E uit, 
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Jiuly 23. Moon eclipsed, pmtly visible. 


Gmeenwich. Aberdeen. 


Apparent time. 

a 11. , // 


The eclipse begins 23 
Heg. of total 
darkness 
Middle . . 
Ecliptic opposition 
TMooii sets . . 

End of total 
darkness 

End of the eclipse 


1 21) 33,8 

2 3(J 22,6 

3 26 2.0 
3,4 
0,0 

4 15 41,4 

5 22 28,2 


3 28 

4 1 


Mean 

time. 

1 Vnp. 

time. 

1 Mean 

time. 

If. 

• / 

II 

II. 

* / 


U. 

i 

) // 

1 

35 

38,5 

1 

21 

1.3 

1 

27 

4i0 

<•> 

42 

25,4 

e> 

37 

48,1 

O 

mg 

.33 

59,0 

3 

:\2 

4,9 

3 

17 

37,3 

3 

23 

30,4 

3 

34 

6,3 

3 

1!) 

28,9 

3 

25 

31,8 

4 

7 

.3,0 

3 

31 

51,4 

3 

37 

57,3 

4 

21 

44,4 

4 

7 

6,9 

4 

13 

9,9 

5 

28 

31,3 

5 

13 

03,7 

5 

19 

5(s8 


Dig- / // 

Digits eclipsed 18 IS 22,1 from the north part of the 
earth’s shadow.—The moon’.s centre will pass 9' 10",9 north 
of the centre of the earth’s sluuhm^ at the iniildie of the eclipse. 


Aberdeen, No\. 15, 1822. 


X C\ Some Hcmnrks on Urinary Calculi^ and their Chemical 
ExaminafUm. iij/J ohn Murray, I'.L.S. M.G.S, M.W.S. 

Sfc, i^r. 

2b the Editors the Philosophical Magazine and Journal. 

T lOth July, 1822. 
o ihe cotnhined genius of Bo'/elins, Marcet, 
Ilciiry, Proiit, and Brando, we are indebted lor almost all we 
know' on the highly interesting subject oi'urinary calculi. 

Tile existence of calculi composed of lithatc oJ‘ ammonia^ 
Itad been called in question ; but Dr. Prout bad .since ascer¬ 
tained its existence in one case at least—a young jiersou : and 
to tliose of immature age it lias liciice been presumed confined. 
For my own part I am of opinion none other exists, except of 
that description. I liaA'e not been fortunate, at least, to meet 
with any com})osed of lithic aciil; and when we consider the 
solvhilily of this acid, I do not think, pimff facie, that it is rea- 
.soiiable to expect to meet with it uncombined in a concrete form 
in urine. 

1 have drawn my inferences from the numerous examples 
that liave occurred in my cliemical examination of these con¬ 
cretions ; and must say, that 1 never met witli one that, being 
mixed with pure caustic potassa, did not yield unequivociU evi¬ 
dence of the escape of ammonia, on bringing a feather dipt in 
acid ni;ai‘. If the ai'ctic acid was w'cak, this indication might 
not appear; but il muriatic or nitric acid w'as employed, tliere 
then remained no doubt ol the presence of ammonia. Now 

wliat 



Sam Vi’iiiary CakAli, 


’sdbat else ecmld it be butaitimonitt in tiiis case, cv^"if the odout 
bad not proclaimed its presence ? 4tod from' whentJe could the 
ammoniacial ga» arise but fi’om thc litliate of ammonia ?' It is 
Hot ccmcdx’able that it could be obtained by the simple action 
cf die potassa on any mucus supposed to l)e obtained from the 
bladder; or to be the result of a spithetic structure of ele¬ 
ments resulting from the lithic acid itself, part being decom¬ 
posed by the action of the potassa, and new modelled in this 
fonn. A far as we know, neither can be the source of the am¬ 
monia thus p]*eseiited. 

Though Prolessor Berzelius had stated his having met with 
silica in tlie urine. Dr. Prout, in his valuable work on calcnlous 


diseases, expresse?. himself comjiletely sceptical as to the exist¬ 
ence of silica in calculi. But M. Tlienard, in his very excellent 
“ Traiit' dc Chimie," even ilescribes the characters of siliceous 


calculi. He mentions that they possess the same aspect as 
those composed olOxalate of lime, ])erha}>s a little less colour¬ 
ed; and that they lose iiotluntf bv calcijiation, and fiwm fflass 
bylusion with potassa. 

I hod occasion not long since to examine fragments of a cal¬ 
culus passed by a gt ulleman labouring under this dreadful 
disease. It had all ihiy ^rucral characteristics of the ainmo- 


niaco-mngneslan phosphate or triple calculus. It was '"xJntc, 
cri/siaIUn(\ and disengaged ammonia by treatment with caustic 
potassa, in which it was soluble; nor was it etttirahf soluldr in 
sulphuric acid. The insolnhle residue had all the characters of 
silica, and fused into glass w'ith potassa. 'rhe calcnliis in ques¬ 
tion, though almost transparent, like that composed of ainino- 
niac(vmagnesian phosphate, w'as not viirijiahlc at a red heat. 

The gentleman in question found considerable pain in })as.s- 
ing his urine; unless his common food was composed of bland 
substances, as barley broth, See. 

His medical attendant was very judicioush^ administering 
muriatic acuL But unless ibis was conjoined with Mich bland 
vehicles, the sensation was described to me as that wh.ich might 
be siipjiosed to arise from an excoriation <if the membranous 
surfaee by powdered glass. 

Tlie metliotl I adopt in order to obtain a general idea of the 
constituents of urinary calculi being sufficiently sinqile, perhaps 
a succinct detail of it may not be uninteresting to the metlical 
practitioner; seeing the manipulation is so easy, and the che¬ 
mical skill required so very small. 

The cystic oxide and the zanthic oxide calculi are so very 
rare in occurrence, that for the general practitioner they might 
be well passed unheeded; confused an/sfals and its fictid odour 
before die blowvq>ij|ie 'characterize the first of these; and theia^ 

is 



and their Exemimiion* IM# 


cl^L^6y by fonping Sk^feU^m compound 
trie in«ite»d of a. pink one.as^in tbe case of lithic .acid* 
‘That ciilled tlie fusible calculus is a conopoand of die amxno^ 
niaco-niagnesian phospbatc, and of the phosphate of Ihne eaU 
cuius; and is characterized by its easy fusibility, as its name 
imports. 

A fine tile? or in lieu of it the bottom of a china saucer or 
plate of glass, will suflii’c; a leather and glass rod; a spirit 
lamp, ana piatiniun spoon, witli a glass mortar and pestle, Ibrm 
the aggregate of the simple apparatus re(j[uired : a blow-pipe 
will be seldom needed. 

Pure caustic potassu in concer trated solution, and srlpburic, 
nitric, muriatic and acetic acids, constitute the amount of the 
re-agents. 

In external and jihysical char ictcrs, 1. Tin lilhic acid cal¬ 
culi are yellowish or reddish yellijw, and esjiccially on being 
wetted ; ‘2. 'riie oxalate ot lime (or mulU^ny) calculus is gray, 
sometimes deeij brown, in undulated layers; .‘j. 'I'lie siliceous 
calculus (which is at any rate rare) wears the same aspect as 
tliat of ihe oxalate of lime; or it may be less eoionred ; 4. The 
animoniaco-inagnesian pliosplsate (or H ipJe) cakiiliis is white, 
crystalline and semi-transparent; I'lie phosphate of lime cal¬ 
culus’s wliitc, opake, and non-crysialline: (J. Dr. Front lias 
described the litbaLe of annnoniu calculus as being of an ash 


gray. 

A fragment of the calculus to be examined is next retluced 
to lific powder, and a portion ol lliis })owcier exposed in a pin* 
tinuni spoon to the heat allbrded by the spirit lain)). If it 
blackens and burns away, leaving no residimm, I eoneJndeit to 
be wholly compounded of litliic acid, or lllbate of ammonia. 
A further portion of the comminuted pt)VKlor is then mixed 
vitb concentrated solution of caustic potassa; and if visible va¬ 
pours arc dc veloj)cd, on the a})proacii of a tbatber ilipt in mu¬ 
riatic acid, it may bo conchuled tliat it is composed of lithate of 
ammonia. 

Hi instead of the })revious indication, it l<)scs apparently lu)- 
thing by calculation, and alter being thus intensely ignited 
does not vitrily, I conclude it to be, either the oxalate of lime 
calculus, or that of the phosphate of lime. If it is vitrified at 
a red lieat, then it may be inferred to be the triple Ciilcuhis; and 
if it fuses, the Ihsiblc one. lii order to distinguish whether it 
be the mulberry calculus (oxalate of lime), or that of the phos¬ 
phate of lime, bring a drop of acetic acid in contact after calci¬ 
nation, when cold : il’ it cftcrvcsces, it is the oxalate of lime cal* 
cixius. It may, iiowev(;r, still be so, ami not efl(>‘pvesc.e: a'lit** 
of llxe powder should ihoreture, alter calcination, be 

inlu 



448 Noft’ of ftome Expei imcuh 

\ i *■ ' '' 

into water. If lim43-waj«r be formed, it will become turbid, by 
bloWiHf^-thimi^h it t^*means' bf a riuiH ; i!n this :cns«,’tool. 
cuicwlus wilt be that of oxalate'of lltnc. ‘ Jt'‘'m'ay ''be' m€^*eiV 
added, if that under examination be tUe#tof|S’ ckfcuhis,' it .will 
yi€4d' volatile Amrmmia, on treatment wHtU^austid |feta.sfei,' J 
need not particularize; and tliesc are the general indices, 

I always am, with the highest respect, gentlemen, 

Your very faithful and obedient servant, 

■■ ■ ' J. Muukay. 

P.S.—1 notice a slight error in my paper on Solution de¬ 
veloped from the Action of Sulphuric Acid on Chlorate of I’o- 
tassa in Water.” It dissolves gold lea/ very readily i, the foil 
appearing finally a very tliin perforated film having lust all its 
metalline appearance. Blue colours are pixunptlj disthargecL 
Sodium does not Isiifdlii Vluai projected tni its suri'u^ though 
potassi^im inllaiiies vejy residily. J. M, 


'^Ql» Note of .sofM^^fperiments on the Vapemr of Sulphuric 
Ether. 7^(t:^(Pg||PVIiniRAY, F.h.S. M.IV.S. S^c. t^ e. 

To the Editofe (fm^^ilosophical Magazine and dournal. 

GEUTLimrEN,—that the following phajiioniena 
are any where recorded ;*^ mdny of the experiments detaih;daiv, 
perhaps, sufficiently curious and interesting to merit a place in 
your Journal. ‘ 

The-copioiis aiuB'continued extrication of inflammable va¬ 
pour from the surface of ether is remarkable, and may be made 
subservient to a chain of experiments illustrative of its physi¬ 
cal and diemical character. 

Hie vapour may be poured in an invisible form from one 
vessel to another, as in the case of carbonic £icid ga.s. An ig¬ 
nited taper will be the test of its presence. In like manner 
tlie A'apimr may be laved or piim|)cd out into other vessels, or 
trani^erred by a wide stop-cock laterally, or through a funnel. 

Thte vapour, however, being poured into a glass funnel w'ith 
a'tftem ei^lt iiiclies long and the diameter ot the bore l-8lh 
to inch diameter, <Ud not flow out, but remained in the 

Fui^d'abdve. 

''■The sulphuric ether vaponr poured on carbonic acid gas, 
Wrth it, and from this uniform <liffusion, the gas, &c. 
b»rh‘^4th a diluted blue flame to the bottom ol the cylinder 
containing theiti. 

•dVfbred "wirh hydrogen, it burns w'ith a lambent blue flame. 

. nMrjWOs ignition does not produce cxpkisiion- 'It 

■ burns 
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burns tranquilly nbd iii i'qspccl,s like a niixture or^Uriitils 
gas and hydrogen, li^yuig.aii increased iiluininfOting ppweir 
,aiul oi‘a green , i, 

Equtil parts oif |d)^,e:tbercal vapour und nitrous oxide burnt 
with a Ihune rcschibling the last in colour, but the ignition wojS 
rapid and ap]iroximating the explosive range. 

The vapour docs not sccui to diflfiise in t>leti:mt g.as,—this 
last biirnitig witli its Usual illuminating ellect, and it is suc- 
ceodcil by a blueish flume, such a one as seemed to be charac¬ 
teristic of* the vapouH 

Tin- ethereal vapour poured on chlorine gas in day light, 
gives rise to the immediate ^rmatiou of clouds of muriatic 
acid iYjvj, accompanied by the exhalation of a kiiid of sjn ay 
frtiin li'.e botimn of the vessel. ^ 

Equal \oluities of sulphuric ether vapour and ammoniacal 
gas burn lu- ujuilly to the end, with reddish green flame. 

rujual volniiics of vapour and cyanogen diluted the dome, 
and made it apparently more lumiiiuq|M; 

E<jual parts (jy Inilk of the vapour^^^mlphuretted hydro¬ 
gen burn with a lambent blue sulphur is 'de¬ 

posited, and llu; combustion gives ris;^^4he odour of garlic. 

It inflames on the .-.urface of uaj^^jlpIlL water, &c. Poured 
on the surface of nitric and muriatittf^l^ It^buriLS with slight 
alleralioii ortiiit. «. » 

On ammemia in solution the flame Jiutf* reddish tint. The 
combustion frcni the surface of sulphuric acid is more rapid, 
sotm what of an explosive kind, iuid the flame is of a redLcast. 

Oct. 7, J. MuuraV. 

P.S. Gold-leaf was immersed in the vapour orsuiphuric ether, 
and allowed to repose for four weeks, without any ]x*rceptible 
change liaviug been sLq)ennduced- Thin slips of caoutchouc 
exhibited nt) alteration whatever in eight da 3 '&: a small quan¬ 
tity of distilled ‘vonicr was at the tei'inination of this period 
added! In some da^'s. the slips were slightly bUtttched, the 
edges being most whitened. In the change here produced 
there seemed an approximation to ihe consistency oSUathci', 

1 siiull only take leave to add, that the thin slips of caout- 
cliouc referred to were obtained by inflating^ by means of 
a condenser, small bottles of Indian rubber in the way. 4<S- 
scribed bj^ Mr. Forster.—I have thus expanded bottles of caout¬ 
chouc, from the size of a walnut to the diiimeter of six unch^a 
and more. I have found strips of the caoutchouc so ^t^ided^ 
admirable valves for the condenser of my gas blowpipe” 

XCII. Trm apparent Right Ascension of Di\ MASKEtYNlE*® 
36 Stars fat' everp Daij in the Year 1823^ at the time of 
passing the Mei'idia^i of Grecn-joiciu Calculatedfrom Bes¬ 
sel’s Tables of 1820. 

Vol. 60. No. 296. Dec, 1822, 3 L 
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XCnik the ExpAnsivc, Force of Steam cU 

pera/ures. %1 

‘ " ^ V? m, i < 

* ' t» 

To the Editors of the Philosophical Mogazifteandjoi^iali 


M Bromley, MkWIescx, Doc. 3B,.l8s£!3. 

U€H interesting discussion baidng;..lately 
taken place on the expansibility of steam, I shall feel pleasure 
if I can in any clegi*ee contribute toward a more correct know¬ 
ledge of the physical properties of this important agent. 

Some years since, I proposed a safe and simple mode by 
which the heat of compressed steam might be employed, to any 
extent, in various manufacturing processes. 

In this application of steam, it became necessary to deter¬ 
mine what precise temperature would result from its didhrent 
degrees of compression; I'or in many cases it Was desirable to 
employ it as the medium for conveying heat to solutimis of 
saline substances .'ind sugar, which requu'C high degrees pf 
heat for their ebullition. 

Finding that my practical results did not accord cither with 
the experiments given by (Hiicr waiters, or with the theories 
deduced from them, 1 was leil to form a Scale (Plate VI.) which 
might show tlie expansive force consequent on each degree of 
temperature, from 212® to 320° Falir. 

As this Scale was intended to exhibit the force of steam aho^n: 
the point at w'hich tlie atmospheric pressure balances it, I have 
placed my zero at 212°, and given tljo forces produced by each 
addition of temperature in inches of mercury; and in order 
that it might be rendered more convenient i’or use, the divisions 
are reduced to oiic-fourlh of their actual magnitude. 1 have 
also in another column given the pressure on a square inch at 
each degree of tcmjKsrature—assuming that ^tV inches of mer¬ 
cury of sp, gr. 13*50, are c<|iial to one pound per square inch. 

Tlie rapidly increasing series of the forces compared with 
the regular inci’emeiits otlieut, is at one view exhibited on this 
.Scale, in a manner wiiich I hope will be interesting to the man 
of science, and useful to lliose who are like m 3 'sclf engaged iu 
the practical application of the I’orce and heat ofslearn. 

% .This Scale w'as fonnetl by the means ol' an aj«paratus likely 
to rendei' ray exixiriments as correct as any can l)c, which de- 
peml on the indications of tiierinomeUa-s; ()ut I have hitiierto 
hesiltitild in publishing it, from its great variance with those' 
TabJ^ already given by men of science. 

Hiepeated experiments having led me to believe tliat my 
suits are csorixjct, I send it for yom* insertion:—at the; same 
time 1 wish to olrserve, tliat 1 have not endeavoured to make 

it 
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it otherwise t^ian what I profess it.to be, vt, practical scale^ and 
I am aware tha:t many little discrepancies'will be fotiiid, 
are not to be recsrthcSled with theory. 

As it may be ns^lhl to .bring under one view' the forces,, in 
inches of mercury laid down oy others, and compared i^h 
my own, 1 subjoin them: 


Tenlperat. 

Kobison. 

Watt 

Soiidiern. 

Dalton. 

Urc. 

Taylor*. 

.. 

220 

5-8 

, 4 

• • « • 

4-99 

.5*54 

4*9.5 

230 

14-5 

- 10-5 

• • • • 

11*75 

■ aTiM 

11*51 

240 

240 

19 

• » V • 

19*67 


20 

250 

30-8 

28 

30 

28*21 

» Blil 

29*12 

2 (;o 

50-3 

37 

« • • • 

37*73 

42*30 

40*10 

270 

641 

49 

k • • • 

47*85 

.56*30 

.52-.50 

280 

75-9 

• # • • 

t • • « 

.58*75 

71*90 

67*7.5 

2!)0 


« • • • 


70*12 

90*15 

84*50 

2f«-4 


• • ■ ■ 

90 

• . « • 


90*40 

300 



• • • • 

81*81 

109*70 

103*75 

320 

HHH 

• • • * 

.... 

105 

• • • • 

149*40 


The experiments of Dr. Robison and Mr. Watt a]7pear only 
to have been carried to 270° and 280° of temperature., and this 
may probably account for some conclusions drawn from them 
which appear to me erroneous. 

The forces of steam above 212° given by Mr. Dalton, were, 
I believe, derived by calculation from the force of the vapour 
of water below the boiling point; in this case, if incorrect data 
w ere assumed, errors magnified as the scries advanced. * 

The two points given by Mr. Soutlicj ji from tlic cxjierinients 
tried for the Royal Society, coincide very nearly with mj' own j 
and 1 regret that the series was Jiot rendered complete by that 
gentleman. 

♦On n’apas poiissc cette table (calcultc craprcslnfornuiioqucj’ai dedaito 
dcs ex})t‘ricncc!i dc M. Dalton) niwlclu de 13U°. pai’ccqu’elle aurait pu deve- 
nir fautive. En effet, dc parcilles fonnulcs nc sont jamais quo dcs oppvoxi- 
inations, dans Icsquellcs on ne ooniprcnil qiic Ics terjnes qui soJit scnsibles 
avec les experiences (|uc Ton compare. II nc taut done pas Jes transporter 
indiseretement u d’autres Jimites plus eloifrnecs que ces observations ne com- 
{irendraient pas, puisqiie Ics termes nt'riiges pourrulent ulors acijucrir ante 
influence qu’on ne leiir avuit pas rcconnue, ct lour absence occasionuerait 
dc grandcs erreurs. Ici, par ex. si I’on voiilait poussei* la forhiulc jiisqu^a 
200 °, on trouverait {|ue la force clustiqiie ccsse d’aupnenter, et inefric nuit 
par tl&roitrc. Mais cela signifie sculcment, cpi’on satisfaisant aux premKji’es 
observations, on a neglige dcs tonnes auxquels il fiuulrait avoir egard pour 
s’elcvta* a de si liauts degres. On remedierait a co ddfaut, si I’on nyoit des- 
tensions observees vers cos degres la; car on y plicrait la formule eny ajoDu 
tap( un terine en n^. qui scrait insousiblc dans Ics degres infi6ricni'S. "Mms a 
d^ut de parrillcs observations nous avons borri^ la fermnlc a ^uc 

coitfportcni les c.xperieacc!> de M. Daltou,~-Diot, TrcMi.de FJtm, Ejeper* 
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Dr. lire’s numbers are uniformly higher than those whigh 
I have given; and as he laid them uou'ii by<experimeat, l.sus?) 
pect that our mode of operating must hiive difiered. 

I shall not at present enter upon the question, :^helher it is 
more (economical to obtain power by lieating water to a high 
temperature, or a comparatively low one; for although the an¬ 
nexed Table shows that 38 degrees of heat only produce a force 
ecjui'l to one atmosphere, while about 12 degrees of lieat will 
give the force of the 5th atmosphere; still this fact alone would 
not prove the (economy of high-pressure steam.—To settle this 
(|uestion, it is necessary to ascertain what relative j)roportions 
of fwl must be consumed to produce each degree offeree. 

From experiments made on a large scales I have long been 
convinced of the value and (economy of high-pressure steam,— 
and this conviction led me to give the opinion which I stated l)e- 
fbre a Committee of the .1 louse of Coiniiioais some years since *., 

Many important improvements have resulted from die use 
of this valuable agent since dial period; and others, wliich will 
arise from our more jierfect ac(jiiaintance with its properties, 
w'ill lead ns to rejoice that the I.egislature did not limit its use 
in consecpieuce of a lew injudicious applications of it. 

1 am at this time engaged in experiments to ascertain at 
what expense of fuel each degree of fiircc can be obtained; and 
I have reason to think tiiat the apparatus which 1 have con¬ 
structed will give me results on wdiicli I may rely, 

1 am, Genllemeri, yours truly, 

Philip Taylor. 

P, S. I observe tiiat the engraved jilatc varies a little from 
the original, owing to the shrinking of tile paper on drj ing;— 
but as this cfl’eet is eijiuil, it does not intcrlere with its conqia- 
rative accuracy. 

XCIV. Notices rcspectivfr New Books. 

Conversations on Mineralogy: with Plates engraved by Mr. and 
Miss Lowry, from Original Draw’ings. 2 vols. 12nio. 

This work, though its pretensions arc modest and unassum¬ 
ing, will be found highly useful, and w’ell adapted to answer 
'the purpose for which it is intended, namely, as stated by 
Miss I^owry in her preface, for it is to this lady that we are 
indebted for the publication, “ to jYrepare the young minera¬ 
logist for the study of more learned treatises.” 

The conversational method of imparting knowledge aj> 
pears to be well adapted for clementaiy books, as the diffl‘< 
cultics most likely to occur to a begintier are stated and an- 

* rinl. Maff. Vol. L. p. 1G3. 


swered, 




Nalict’s respcclin*^ Neia Booh. i5o 

swcred, aiul tlius leave a stronger im})ression on the mind 
thtin ii siitijile affirmation of the facts. Of the sixteen conver¬ 
sations which the book contains, the first is bitroductf)ry, con¬ 
taining definitions of mineralogy and geology; their relation; 
tl«o connexion of mineralogy with chemistry; and a list of tlic 
simple or eJeTnentery substances of which minerals are com¬ 
posed* In the second and third the proi)erties and appear¬ 
ance of these substances, and their comparative utility to man¬ 
kind, in a simple or prepared state, arc explained as ftilly as 
is consistent with the nature of tlie work: in the third conver¬ 
sation an explanation is also given of the term specific gra¬ 
vity, and the manner of determining it. The fourth conver¬ 
sation is an iiitrodiictifm to the mathematical part of minera- 
logy, crystallography; the theory ol’ Ha'iiy is here adopted, as 
the most capable of exjdaining the internal structure of cry¬ 
stals consistently with their external transitions of li)rm : the 
system of Professor Molis is not ca])able of being adopted, or 
even properly explained, in a work of this extent, and it is, be- 
sifies, not generally known in England. I'lie uses of the goni¬ 
ometer, electrometer, magnet, bUm'pipe, and chemical tests, 
with the principal external characters of minerals, are ex¬ 
plained in the succeeding conversation ; and iu the sixth are 
some remarks on the classification of minerals, and a tabular 
sketch of the one adopted. Miss Eowry’s arrangement is new: 
though I'ounded, like most others, on a roiribiiiation of the 
choiniciil and physical characters of inineials, it is made to 
depend, in some degree, on their com})aiative age: thus, the 
earthy compounds being more ancient than the metallifcj’ous 
ones, precede them; and the inflammable substances, which 
are of more recent formation, are placctl after tliem. We 
observe that she has made an addition of one substance, ar- 
seiiiale of iron, to the list given by Haiiy of minerals wliicli 
arc electric by heat. This property of the arseniate ol'iron 
has not, we believe, before been remarked by any author. 

This work is highly cretlitabie to Miss I.owTy, and we can¬ 
not doubt wall be w ell received by^ the ))ubiic. The Plates, 
w'liich are twelve in number, are all from drawings by Miss 
Low'ry, executed witli a tiegrtje of neatness ami accuracy 
which have never been surpassed. 

The Linncan Society have just published the Second Part of 

the 13th Volume of tlieir Transactions, conUiining the fol¬ 
lowing Papers: 

.Second Part of the Descriptive Catalc^ue of a'Zoological 
Collectioii made m the Island of Sumatra and its Vicinity^. 
By Sir ThepMis Stamford Raffles.-*-A Monograph of the 

Genus 
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Qenus Sasifraga. By Mr. David Don.—On a Fossil Shell 
ofja 6biX}iis Suiacti«!ei tlte Fitagmertts cfp ivliifeh*' occtif ‘ftl^ifn- 
dunily iii Cibutlk Strata an4, ip tltp FlIuU ac^ni^i^nying it. 
By Mr. J;ur.t,.s Sowerhy.—ll.einarJcs bu Hypnum recognituin, 
^d oji sevi^al n^w SjiccIqs of lioscoeai; James Fld- 

^;i|Kl SipiUi.—llemar'ks on the.'Giaicili (Macala atid Orar^fti 
t^JLamareV, with Descri[>dous of-two S^edies oFeacli'CTeiws; 
apd ^spine C)b,sei'vations. proving the Futelia distPi'Ui of Mi?n* 
tagu to he a Species of Oriuiin. By Mr, George BvcttingTiaio: 
Spyesby^—rA Coimnentary oii.the llortus Malal)nHc«s, Part I. 
By Francis JlnmilUniy M.D.—Obsci-vationson the Clirysan- 
tlieinuiu Indicuin of LinnoHis. By Joseph Sabine, Ivsq.—Ac¬ 
count of Uie Marmots of Nortli America hitJherto known, with 
Notices and Descriptions of tlirce new Species. By .Joseph 
Sabine, TSsq.—On ctu tain Species of Cjivdutts anti Cnicui^ Mdiicli 
a|>pear to be diaet!iout>.—By Titonias Smith, Fsq.—'^Hio Na¬ 
tural History of I.amia Amputator of Fabricins. By die Rev. 
L. .Gnilding.—Description of two new Generaoi* Plai its from Nis* 
pai- By Dr. N, ^Vallich,—I'Xti'actsii'onitiie Minnie- Book, &c. 

Pnhliaitiovs. 

An accurate Table of tljc Population of the Britisii Empire 
in 1821; specityind||pil jliti Cities and Boroughs in Great Bri¬ 
tain, witli every otlu^l’arish or Place containing 2000 Inha¬ 
bitants or npwar#s, On double Demy Paper. Price 5s.; 
fine Paper 7s. Puidisfieerby E. Wilson, Royal lOxchange. 

A Better to thMiev. T. R. Malthus, being {jn Answer to the 
Criticism on Mr. Godwin’s work on Population, in the Edin¬ 
burgh Review. With an P-xamiiiation of the Censuses of Great 
Britain and Irelantl. By David Boodi. 


Preparing^ for Puhlicatioii. 

In dte course of ne,xt nM)ntli (.Tamuiry) will be published, 
Bohn’s Bibliogi'sipliical, Analytical and Descriptive Catalogue 
of Books in all Languages and Classes of Literature, including 
an extensive Collection of Botanical and Scientific Works. 

,Wc underatiuid that Francis Mascres, Esq. Cursitcjr Baron 
of the Exchequer, whose liberal (‘xevtions for the restoration 
of die older mathematical wribu’s are so well knowm to the 
mathematical wiirhl, has nearly completed a collection of 
those which relate to ojitical sc ience. Amongst the interesting 
U'eatiaes which are reprinted in this volume, are the Optica 
promota of James Gregory, containing tlie first piiblicaticAi of 
th^.^aSedt^g teLscopc*; the Traite de la Ijtmiere of 
gens^ and: the Lactiones Optkee of Dr. Barrow, a w ork wl^^' 
naa become exceedingly‘icarce. This work is edited under 
tlie supcrintendauce of C. Babbage, Est|. F.R.S, fic. 
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OF mUOD/CAl^ wonxs DM ZOOLOGY AKD hWtAHYi 

i * * 

' ' ' Sh^dimofi*s Zpolopcal lllitUrations. No. i. U 

u * 

1*1. ISp fii}4 Idl illustrate) in tlie most complete manner, 
tljat remarkable bird Trochilus latipcfinis^ or Brond-slia^ied 
Himuning Bird of Latham, which is here called the Gray 
sick)e-wingod Humming Bird, for tlie sake of distinguishing 
it Ixom two pther species, both xoith broad shajfs lo their wings, 
first described by Mr. Swainson in this work: botli sexes are 
figured; from which it appeiu’S the quill-fcathers in the female 
are similar to tliose usual in the birds of this genus. PI. 132. Ma- 
cf'oglossmu anmlomm and fasckitmu two new insects from Bra¬ 
zil, thus characterized: M. anmlosum ; alls nigris, aiiticis ^is- 
ciis 2 hyaline inaculatib oriuilis; abdominis uigri, segmento 
tertio nivco. M.fmciahm, ali-n nigricantilnis, antieis fusco 
'inriis, jwbtins strigu nuraiitiaca tentroli oinatis, tiiorace 
grisea; corpoi is lateribus, maculis aurantiacis nigris el pal- 
lide fulvis iiisignibus: aiiteimi» giacilibus unco producto. 
IM. 133. Annihcr new and interesting ^iidopterous insect, 
likewise fioin Brazil. Thccla niarc?//o,.^th figures of bodi 
tlie bcxcs; T. aiis supra fiiscis, ahticis ad basin cceruleis, infra 
ferniginois, punctis 2 incdiis nigiis oinati||^})osticis infra cas- 
taneis, antict^ pallidioribus, mucula nigt^ ad basin ornatis 
PI. 131 beaut ifuUj represents ^lromhn»lc}iftQ,inosu^^ and a 
new Species by the name of eviLstm^ nearly apjn'onehing to it, 
but thoroughly distiuguished by these chai*ftQlbrs: ‘‘ S. testa 
nodosa, labio interiore albo, hevi; labii exterioris inflexi, su¬ 
pra sinuati, iiitus purjmretvatn, striali, lobo basali edentulo.” 

S(jv:eyhi/s Ornera of Shr/ls. No. 9. 

Two Plates accompany the descrijitioii of the genus Spon- 
nyi.us, of which the definition (although ajijiarcntly correct) L 
loaded with unnecessary detail, octupying nearly half a page, 
although its essential characters might have been contained in 
eight or ten lines. Amphidesma, a genus possessing nt the liest 
but dubious characters. SrcciNEA of Drapamaud. accompanied 
by excellent figures. Mr. Stiwerby jndiciousK mlopts this genus 
after the best continental concliologists, in preference to M. de 
Fe^russac. Indeed we have been greatly disappointed in the 
systematic arrangement of tlie land shells propos^ by this last- 
mrotiotied author. With facilities for investigating them in the 
most perfect manner, we liad expected something beyond a 
me^ artificial arrangement of divisions “ ten times divided,’* 
aiwg'whole list of new family names, more perplexing than 
vU. ea No. 900 . Dec. 1822 . 3 M tli« 
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iJie genealog}' of an extinct diikedoni. Vulsella, with an ex- 
c-ellent figure of /". Ungulata. Columuella. Vhe plnte Ulus- 
trnting this genus is rich in w'di-drawn figures of no less than 
nine species f>f these pretty little shells. 

We conclude this article with melancholy regret. After 
long struggling against an acute and iatahlisorder, Mr. James 
Sowerby has sunk into the grave. As one ol' the best deli¬ 
neators of natural productions this c(jiintry lias ever produced, 
his numerous and valuable works tinongh a long life, at once 
bespeak his excellence and his industry. Science will mourn 
the loss of one whose labours have contributed in this country 
so niudi to her ads’anceineiit. Indeed, we know not of oik' 
who, uniting the professional artist with the scientific nam- 
ralistjwill supply the gap llius left iu the small circle of our na¬ 
tive zoological artistf*. As a private character, we have ever 
heard Mr. S(UA<'rl)y s|X)ken of with esteem and respect; and 
we trust that llie inaiiy works his unliirtunate death has left in 
an unfinished stale, will be coni})leted, either by his sons., or by 
some other competent jierson. 


(irn'iHi's 


SroUhh Vviiplo^ ant ic Flora. 


Nos. 5 and 0. 


These Nnmlvrs ofIMr. Cfrevillo’s interesting work coniain 
llie Ibllowing subjects: 

No. 5. Tab. 21. Friiwam Tlduhc Decand. No. 22. Ft. pxj- 
rinum Pers. No. 28. A^xarica.s iubomus Bull.; a nuist re¬ 
markable species, having, as its name im[)lies, tuberous roots, 
which are attached by means of a lew' fibres to moss, dead lesivcs, 
and black and decayed Agarics of other species. No. 2}'. 
sterimn Rubi of Pers. And No. 2.5. Fcbixiclla paraJoua, a 
marine production w'liich lia<l never been noticed by any pre¬ 
ceding author, excej)l I.yngbye in his excellent 'Fra/. Ilxjdro- 
2)hijt. DanifV. 


No. 6. 'I'a!), 2G. Hysteriam Jifniprri of Mr. Greville, a new 
species found in the vicinity of Edinburgh, as w'dl us u}K)n the 
highest of the Grampian Minmtains, on the dead leaves oi'Ju- 
viperm romniaiiis: “ ovale nilidum siibplnmim, niiiuituin. 


cdlulis sporuliteris apicibiis attenuatis.” No. 27. Cylindro- 
sporum cofu'enh inim. a tievv genus of plants of Mr. Greville’s 
JDivision of Fungi, wliieh lie calls Fmi({oidecc{Epiphytcc^ Link), 
and thus characterized: Plaiita: niinutissimm in foliis vivis 
jianisitieJF, non nipta cpidemiide. Sporuliu cylindrica truncata, 
non sejitiila, iiuda, libera, coacervata,” Grev. There is only one 
species yet discovered, and that forms spots of white concen- 
ttic Hues on both the surfaces of the leaves of tlie conunon 
Cabl>a<yc. 'lab. 28. A‘>aric}is odorus Bull, et Sowerby, w'ltjgh 

gives 
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gives out a scent like that of tlie Anthoxanthum adaratuniy or 
of the Woodruff 'I'ab. 2». Puccinia Fabec^ a new species of 
the genus found on the leaves of the common Bean, and thus 
tlistinguished; “ bifrons nigra, depressa, oibiculata. Sporidia 
1-I6culata, ovat<)-globosa, pediceliis clongiitis, gracilibus, ul- 
bis,” Grev. Tab. 30. Gloionemn apictUatmii a new species 
of marine at least only previously described by Mr. Gre- 
villein the Transactions of the Wernerian Society of Edinburgh. 
The genus is invented by Agavdli, and has for its character: 
“ Eila gclntinosa, tenacia, continua, intus graniilis eliipticis vel 
cylindricis longitudinaliter farcta.” The Spec.C’hah. “fronde 
c'onlinna, filiforrne, raniosa, alicjuando fasciculata; granulis cy- 
lintlraceo-oblongis apicibus rainulorum incrassatis apiculatis.’* 
(ilrev. 

Another British species of the genus is tlie Conferva feetida 
(*f Dillw. [Gloionema fwtidvm Hook. FI. Scot.) 


The Botanical Register, No. 94. 
l^latc ()69 represents Po/ygnln inprtifolia, and PI. 670. Spa^- 
ikelia simple,i\ two Liniuean sjiecies long cultivated in our 
gardens. PI. 671. Melastoma granulosa, from Brazil, a coiintr}' 
abounding in tliese beautiful and very graceful plants. PI. 672. 
Melastoiiia mulabathrica, from China. PI. 673. Pass fora pic- 

fiirafa, a new species, stated to have flowered at Mr. Lee’s 
Nursery last September. This plant was, however, first in- 
trotiuced into this country by Air. Swainson, who sent it to 
the Livei-pool garden in 1S16, from Pernambuco, where it 
is abundant, though in the southern provinces it has never 
bt en i’ouiul; the Iruit, according to Air. Swainson, is about 
tli(^ size of a small pip})in, and most delicious. PJ. 674. Os~ 
bechia sfellata, a iu;w species Jrom Nejial: ‘‘ O. foliis lanceolato- 
ohlongis acinninatis 5-iiei viis ramiscjiic his])idis, cal3’ce urceo- 
lato obloiigo niiiricibus raii'uto-selosis implexc lursuto: stami- 
nibus adscendeiitibus, aiitberis flt.xuosis filameiito loiigioribus. 
J*l. 67.'>. Geodoruhi dilulalum: the figure of this plant is ob¬ 
jectionable, inasmuch as the artist has drawn it with the spike 
i)ent downwanls, giving it a pemlenl appearance quite foreign 
to the real habit of the plant. 


XC’V. Pi'oreedings of hearned Societies. 

llOVAl. SOCIKTV. 

On Saturday, November 3()th, being St. Andrew’s Day, tlie 
Royal Society held their Anniversary Meeting at Soinerset- 
Ilouse. A great number of members were in attendance at 

:i AJ 2 twelve 
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tWr/Ve o’clock, when tlifi .PretidcHt ^ir tl, Bart* l<0ok 

the chair .1 la the course of bu&iiiesj], hi annountpiag the noivM^ 
of the Vellowsi lost to the Society during llie year, amonget 
whom wvre Sir H, C. Englefidd, Sir^ Wijy^on* llerscheJi 
Pf. Marcet, Prolessor Vince, Dr. Parry, and M. Pelambrej 
the Abbd hlaiiy and Count Berthollet on the Foreign liait 
the learned President gave a new interest to this ceremony 
by entering into n short detail of the scieutific merits of those 
distinguished persons. 

He prefaced his eulogies by saying, timt the occasion was 
a particular one; that the Society h^ never before in one 
year lost so many distinguished Fellows by death; that the 
respect paid to the memory of the illustrious dead inigJit, be 
hoped, av>'aken a feeling of emulation amongst the living; 
and that, though he was uiiahlc to do justice to their respective 
merits, yet he trusted that in all he said the jiulgcnient and 
the feelings of the Society w(>uld be in unison with his own. 

He spoke of Sir H, Knglolicld as an accontplislied gentle¬ 
man, gif*ed w uli a great variety of information, [Assessing e 
considerable knowledge of astronomy, and Uiltaits tor physical 
researches; a clear writer; a learned anti({imrian; as eminently 
distiuguLshed for conversational powers; as a truly honest n>an, 
and an ornament to the class of society in which he moved. 

Of Sir William Herschel Sir Humphry said, that the pro- 

§ ress of modern astronomy was so connected with his labours 
iiat his name would live as long as that science existed. He 
spoke (»f his happy and indefatigable sjiirit of observation, as 
proved by his discoveries of a new planetary system, and of a 
number of satellites before unknown; of his inductive pow’ers 
of reasoning, and bold imagination, as shown in his views of 
the system of the heavens; and of bis talents for philosophical 
experiments, as proved h^ the discovery of the invisible rays in 
the solar spectrum. “ Sir William I lerschel,” said the learned 
President, “ was a man who, though raised by his own cffbits, 
by the power of his own intellect, to so high a degree of emi¬ 
nence, was spoiled neither by glory nor by fortune, and re¬ 
tained under all circumstances the native sini])licity of hi$ 
mind.’* He dwelt at some length on his amiable character, and 
on the ielicity of his life; remarking that he died full of year$ 
aipd oi* honours; and tliat when unable to labour himself, he saw 
a kindred disposition and pow'ers displayed by his son. 

Sir Humphry then regretted the premature deadi of 
Hr.l^^larc^^ isdiQm be characterized as an ingenious and bq» 
cmrateuCHep^t^ a learned physician, a liberal, enliffhtenDd'alid 
mqs^ pq^able He likewise gave short cmracteni'^df 

ylnee, PJmnisn Proii^ssor at Cambridge; Dr. Partm 
ig;ia Sir Christopher Pegg. In 



Roi/trl' Society. 

In enlciigizbg Forfcigil Members, the learftcd Preildi^hi 
spnke'of tb^ t¥ame of'HaUy as one that would aWaysi B^ ^ 
i^mbered in the history of mineralogy, in consequence dfWs 
having established what may be considered as a mathematicfil 
character In' detecting mineral species. He mentioned De« 
latmbre, the leanied Secretary of the Royal Academy of Sciences 
4t Paris, with great praise, as an excellent astronomer, aiid 
c^did and liberal historian of his own science, and an able 
observer, whose name will be for ever associated with the first 
accurate measurement of an arc of the meridian in France. 
M. llerthollet he called the patriarch of modern chemistry. 
He dwelt on his discoveries and labours at some length, and 
paid a just tribute to the candour and liberality of his mhid, 
to his warm and zealous patronage of rising genius, and to his 
quiet and amiable social virtue s. 

Sir H. Davy then read the list of members admitted into 
the Society since the last anniversary, amongst whom were the 
Rt. Hon. Robert. Peel; Mr. Dalton, of Manchester; Dr. Kidd, 
Professor ol‘ Chemistry at Oxford; Mr. Thomson; Mr. R, 
Phillips; Mr. Rennie; the Right Hon. Nic. Vaiisittart; and 
M. Decandolle on the Foreign list. He then proceeded to state 
the flecision of the Council on the award of the medal on 
Sir Godfrey Copley’s donation, which he stated tliey had this 
year adjudged to the Rev. William Buckland, for his paper on 
the Fossil Bones and 1 eeth found in a Cave near Kirlcdale ip 
Yorkshire. In the beginning of his discourse, the learned 
President said that this was the first time a paper on a subject 
of pure geological research had been honoured by this mark 
of distinction. He then entered into some general views of 
the progress of geology, which necessarily made but slow ad¬ 
vances, till mineralogy, which furnished its alphabet, and che^ 
misti-y and comparative anatomy its logic, had advanced to 
the scale of exact sciences. He said that by the zeal and ac¬ 
curate spirit of obser^^ation of our contemporaries, more had 
been effected within the last twenty years than in the whole 
time preceding them. He mentioned generally some of the 
most successful labourers in tlie field of research, amongM 
whom he said Professor Buckland was highly distinguished 
by his indefatigable ardour for inquiry, and by his caution add 
sagacity in drawing conclusions. Professor Bucklsnd*$ fqr** 
mer works had considerably contributed to elucidate and, ad^ 
vanoe his favourite science; but in this paper, by hie mdu^iry 
and bappy talent for observation, an epoch was distinctly mark- 
edanthe mineral history of the globe. -The learned Presideh% 
then; 7 for the purpose of illustrating the sub^^\|mve 
nrf^idew^of dje contlitution the known pi^ et tfiieaPHSU:c 
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of the globe; and gtiited, that though it had been suspected 
that the fossil remains of large animals of the Hyiena, ^ger, 
Eleidiam, Rhinoceros and Hippopotamus kind, found in our 
diluvian strabi, had been the remains of animals who once in¬ 
habited the countries in which they were found; yet that this 
had never been distinctly established till Professor Buckland 
described the cave in Yorkshire, in which several generations 
of hyaenas must have lived and died. He said tliat two theo¬ 
retical views might be taken of tlie subject: one, that the ani¬ 
mals were of a peculiar species fitted to inhabit temperate or 
cold climates; and the other, Avhicii he thought the most pro¬ 
bable, that the temperature of the globe had changed. He 
entered into some general views on this interesting subject, 
anti its connexion with tiic period when the globe wns in a 
chaotic stfile; with the periods of the successive creations of 
livijig beings and with the early revolutions of the system till 
it had attained that degree of stability which fittetl it tor the 
liabitation of man, the last of created beings. 

In presenting the medal to Mr. Buckland, Sir Humphry 
desired him to receive it as a tribute of respect from a body 
which he believed to be very inij)artial in its decisions, and 
which considered tlie advances science had made, rather than 


the nation, school, or individual by which they were effected. 
He saiil he hoped his example would stimulate other members 
of the Society to similar impiiries and labours; for that gco- 
logy w^as abundant in objects for lesearch, and most worthy 
of being pursued, on account of its connexion with the use¬ 
ful arts;—^from the happy views it afflirds of the t)rder of na¬ 


ture, and tlie assistance it lends to true religion ; and from the 
sublime objects it presents for speculation in the great monu¬ 
ments of nature, marking the revolutious of the globe. 

The Society then proceeded to the election of a Council 


and Officers lor the ensuing year; when, the Cist being exa¬ 
mined, it was found that the C’ouncil consisicd of the Ibllowing 
gentlemen: 

Of the Old CoHuril .—Sir IIun?plu’y Davy, Bait.; William 
Thomas Braude, Ks(j. ; Samuel Goode.nough, Lenxi Bishop of 
Carlisle; Taylor Combe, Es(j.; Davies Gilbert, Es<j.; Charles 
Hatchett, Emj. ; John f. W. Herschel, Em]. ; Sir Everard 
Home, Bart.; John Pond, Es(j. Astronomer lioval; William 
Hyde Wollaston, M.D.; Tlumuis Young, M.D. 

Of the New Cuunril .—Charles Babbage, Esep ; Sir Gilbert 
Blane, Bart.; Charles Lord Colelicster; .John WilsonCroker, 


Esq.; John Earl of Darnlcy; Sir II. Halibrd, Bart. Pr. Col. 
Phy.; Charles Hutton, LL.D.; CapUiin Henry Kater; Wil¬ 
liam Hasledinc Pepys, Esq.; Joseph Sabine, Esq. 


The 
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The Oificers.— Presidt^L Sir Humphry Davy, Bart.— 
Ti rasurcT. Davies Gilbert, Esq.— Sea-etaries, William 
Thos. Brande and Taylor Combe, Esq. 

The elections were as last vear unanimous. 

Dec. 5. The Crooniaii Lecture was continued. 

Dec. 12. On Metallic Titaniiiin; by W. H. Wollaston, 
M.D. V.P.Il.S.—On the Difference of Structure between the 
Human Membrana Tympani and that of the Elephant; by 
Sir E. Home, Bart. Y.lMl.S. 

Dec. 19. On the Chinese Year; by J. F. Davis, Esq. 
F.ll.S.—On Rocks that conUiin Magnesia; by Charles Dau- 
beny, M.G.S. Professor of Chemistry, Oxford. Part only of 
this paper w'as read, and the Society adjourned to the 9tn of 
January 1823. 

ASTRONOMICAL SOCIETY OF LONDON. 

Dec. 13. The following pajicrs were read: 

1. On the Measurement of Altitudes by the Barometer; by 
Professor l.ittrow. 

'File object of this paper wais to point out a more simjtle 
process than any now' in use, applicable to tlie service of tra¬ 
vellers, without logarithms or voluminous tables. The author 
auiniadverted on the processes already in use, and proceeded 
to state that he had assumed the w'ell known formula of La¬ 
place as the basis of his calculations, but with a new' and less 
comjdicated form of expression. From this he constructed 
several Tables by which the approximate heights might be 
immediately determined, and of these several examples were 
given. 

2. Observations on the Comet of January 1821. By .1. Ni¬ 
collet oi’ Paris. 

3. On the Application of Machinery to the (’oinputulion of 
Mutiicmatical Tables. By Charles Babbage, Esq. F.K.iS. 
ISecretary Astron. iSoc. 

This was a supplement to a former pnjier laid beft)re the 
Society, to explain some further properties w hich had been 
developed in the use of this machinerj'; such as, that it W'as 
capable of taking advantage of a peculiar property of the or¬ 
ders of differences of the sine of an arc, so as to form tables of 
the sines of arcs from beginning to end, w'ith great certainty 
and simplicity. The author then alhuled to another class of 
tables dependent on laws which had never yet been reduced 
to analysis, but vvliich were produced by the machinery. On 
examination of these, and inquiring into their solution, he suc¬ 
ceeded in ai riving at it hv two ilifferent processes of great 
simplicity, whije the analytical equations to w'hich they 66iild 

alone 
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i^pae be reduced were of the greatest difficulty. ; 'Fh«|y IMee- 
i^e had I’efivence to an anaiyt^cid investigation.of ao|ft||l{MtOt 
Idems rdatire to the game of chess. 

LINNJPAN SOCIETY. 

Dix. 3d and 17tli. A. B. Lambert, Esq. V.P. in the chair. 
On these evenings, after the conclusion of Mr. ,W. S. MacLea^s 
paper mentioned in our last number, an interesting communi* 
cation was read from the Rev. Wm. Kirby, F. K. and L. & 
illustrative of the preceding one, and entitled “A Description of 
some Insects which appear to exemplify Mr. W. S. MacLeay’s 
Doctrine of Affinity and Analogy.” It treats on some rem^k- 
able instances' of animals that assume the outward semblance 
of one tdbe, while tlieir real characters and their habits show 
that the} actualfy be long to some other: so that creatures 
which are plkced in oj^plraition to each other are yet connected 
bj as it were a symbolical relationship, which has not unfre- 
quently misled the natuinlist 

The learned author, after referring to, and concurring in, 
the curious distinction pointed out by Mr. MacLcay, between 
true affinities and resemblances that are merely analogical, 
proceeds to exemplify his remarks in descriptions of a new 
genns, Catascopus, whicli might be taken for a Notiophilus of 
Leach,—of Heteromorpha^ another new genus, which, tliough 
really a Linnaean Carabm^ would at first sight be Utken for a 
Nitididuj —and a third new genus, Minidat which vastly re¬ 
sembles an Areoda. He also describes a new species of A^riont 
which comes near to Lestes. 

The original and interesting views of the general laws ma¬ 
nifested in the natural distribution of organized beings, which 
have been lately published by Mr. "W. S. MacLeay in his 
Hma Entomologica, and which it is the object of tlie abo^e 
papers to illustrate and exemplify, must claim the attention of 
tliose students who, desiring to pursue Natural History philo¬ 
sophically, seek to ascend m)m an accurate knowledge of par¬ 
ticulars, acquired by the useful and necessary aid or artificial 
systems, to a discovery of that arrangement which is actually 
to be found in Nature. For the successive and graduated 
series, including innumerable modes of existence and varieties 
^of structure, which is presented to our view, together with the 
general laws which prevail in the relations by which species 
and classes are connected in one great system, are calculated 
to impress (he mind, and to employ our highest faculties, 
equally with the investigation of the structure and properties 
of individuals, upon an accurate acquaintance witli which, how¬ 
ever, all our otlier knowledge must be fountled. 


Mr. 
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s^e xvho' huTC 
'hr 'dj'niji:df 

^A*' the' sdffeS Vifs fonn d' iVtiir 
to be sinj]oTe, affinities axuJd mt continuous, and that na¬ 
ture prcscril;ed.v<>t5^y, iiticcj^nec^^^^^^ :iV^cLca^j^ 

r<>iiclles di(» cpri^ii^v of affiVutlcs witU'tbe^ioti-cxistence 01,11, 
simple seines, by dui discovu y ^ that l\x'o l£ intis of t-nlation sub¬ 
sist tbixniglKmt iiature,-r-lbe^r£ 7 (///wt ()/' aualogih jxn^ the rda- 
tion qf'q^mitii^-^\yxvi Unit ibese are entirely distinct, fckmu*,. 
glimpses' offliifl trail] <x*cuvred to Valias, and recently to other 
philosophic naturalihts,—Agardh, Decaudoilc, and lastly Fries, 
—in the investigaiioJi of dillorcntilopartiiieJits offiatiire. 'file 
subject is highly iutt;re.sthig, but the furtliercon&ideradon.pf H,,. 
v/ould exceed tmr present limits. As, .however, 'die lIoya‘ lun-^ 
i mnloginjc is in the hands of bi^t few pi(|jSoitf^ the greater pjirt 
oftlie impression having been unfortunately destroyed in a fins 
vv\. Iiojie to give a fuller account of it at a lliture ttime. 

A second paper from Mr. Kirby vvasi also read, lieing an 
account of a new species of KnlophiH (Cieoflr.) “Ti’//, damicornis 
aureo-viridis, abdomiiie nigrieanti, basi macula pallida subpel-. 
hicida.” It i,s a parasitical insect, tlu; larva of winch is gre¬ 
garious, and was I’ou’id infc.iling a calcrpllhir lesembiiiig that 
oi* Cuinelina. 

Tlio Societ}' adjourned to .lanuary 21. 


been wrong in inferring tbat,'Bi:feart' 
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Va))('j*s l eail at this Society tluring the present session: 

Nov. 1 , 1822. On the Geology of tlie Ferroe Js]und.s; by 
\V. C. d rcvelyon, Kstj. 

Kov. lo. On the Geology of Hungary; by die Hon. , 
T. H. Fox St rang ways. 

Dec. 6 . On the Geology of Arabia and some Islands in the 
Persian Gulf; by .1. B. Fraser, Esq.—I'n'o Jsetters from 
W. Hamilton, Esq. His Britannic Majesty’s Miiiistqr Pleni¬ 
potentiary at the Court of Naples, to Dr. Granville, giving a , 
Description of the late Eruption of Vesuvius. i 

pec.. 20 . On tlic Geology of the Vicinity of Boulogne; by;. 
Dr. Fitton.—Keiuarks on the Order ol’ the .Strata at Stiuefe^ ' 
combe, near Dlirshy, made in 182i; by (hwge (’uiubej> 
land. Esq.—Letter accompanying Fossil Bones tbiiud In; .the 
Limestone Quarries at Orehltm near PlyiiMiiitJij by W.Clhlb 
Esg.p—"Notice on a Variety of C'o})})er Pyrites latel.V.'«f«lMi o 
in me Consolidated Mines; by John Taylor,E.isq. mJs.v 7 ^ - ' 
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tlOYAL OflOtOGICAL SOCIETY‘ 

-iThe nirith'anniVer$ary of this Society wasTiel^ at 
clh tlje 1 Itii of Ottober. The Rc|i&t the Council states 
that tlic progress of the Institution Is cAconragihg ; 'ari|l 
gfels the loss of the late Secretary, Dr. Forbes, who hhs re-^ 
itioved from the county. . ' ; > 

The cabinets have been enriched by many valuable dona¬ 
tions ; and in particular by a splendid series of minerals from 
Mount Vesuvius, for w hich the Society is indebted to Sir Hum ¬ 
phry Davy. Tlie collection of specimens in most of the de¬ 
partments of mineralogy is now become interesting, and, being 
open to jmbtic inspection, ci'eates a growing attention to the 
subject, and has led to the discovery of minerals hitherto un¬ 
known in this county. Invitations to ciirrespondence have 
been received from tbreign institutions and men of science; 
which show's that this Society' has alrcaily attracted notice 
both at home and abroad. 

In the publication of the second volume of Transactions 
it was judged proper to confine its contents entirely to jjapers 
relative to the geology and mineralogy of Cornwall; although 
it occasioned the regret of thereby omitting many \aluable 
communications. A large space will be found devoted to tlie 
detail of miniei'ous facts and experiments on the mucli con¬ 
troverted subject, the Temperature of Mines, and also on the 
Plnenomena of Veins, which cninioi fail to attract much atten¬ 
tion and further investigation. 

. Since the last anuiversarv a Course of Lerlures on tlie 
elements of chemistry has been delivered bv the ISecrc'iarv, 
Dr. Boase, to a numerous and attentive auditory, and recoiled 
with much ajiprobation. And the Council have also the jjlea- 
sure to report, that there is evidently a growing attention to 
scientific pursuits, which encourages them to hope that the 
period is not distant, when the great object of this Society will 
be realisetl by the establi:»hmeiil of a School of ISlines in Corn¬ 
wall. 

I*apers read since the last Report.—On the Tin-ore of Bo- 
tallack and Levant. By Dr. Boase, Secretary.—A further Ac- 
Icount ol’the Mineralogy and Oeoh^ of St. Just. By J. Came, 
Esq.—On the Serpentine District of Cornwall. By the Rev. C. 
Rogers.—On the Neptunian Theory of the Formation of Veins. 
By H. Boase, Esq. Treasurer.—On the Noxious Gases of 
Mines. ByT)r. Boase.—On Submarine Mines. B^' Jose^ 
Came, Esq*.—On the Temperature of the Cornish Mines. 

Mi P. Moyl^ Esq.—A proposed new Method of Drawing 

Mining 





J^^U kal iihucksJ'rofn a CaL 

Mining Mupsi-'and S^tions. Communicated by Mr. Fox.—- 
die'T^IPper^ure, of Mipes. By JJ. W. Fox, Esq.^On 
ttj ,9 of a. School of Mines. By Dr. Boasei—An Account 

of jhe Qiiniitity of Tin produced in Cornwall, in the Year, 
By • i^Q|!eph,Carnc, Esq.—An Account of the Produce of tlie 
Copper Mines of Cornw'all-, in Ore, Copper, and Monej', in 
die,Year* * M*". Alfred Jenkyiis. 

Among tU^ .donations of minerals are the following: 

A .^ies of Specimens from the neighbourhood of Kaplesj 
Specimens illustrative of the Geology of the Malvern llills; 
Spccimtenfs from St, Just; Specimens jfrom the Isle of Arran 
and Norway; Bpeeimens illustrative of the Lizard District; 
Stalactites ..from Bermuda; Volcanic Specimens from die 
Mcditerraneau. The Horn of an Elk and other Organic Ke- 
maiiis fi’om Pent nan Stream-Works. 

Officers and Comicilfor the Year, 

7*rrsidenf: l!)avies Gilbert, Esq. M.P. V.P.H.S. &c. &c. 
Vice-Presidents: William Rashleigh, Esq.; Charles Le¬ 
mon, Esq.; .John Scobell, Esq.; John Paynter, Esq. 

Secretary: Henry S. Boase, M. D. 'IVeasurer: Henry 
Boase, Esq. lAhrarian : T. Barham, M.D. Curator: Ed¬ 
ward C. Giddy, Esq. issistant Secretary: 11. Moyle, Jun. Esq. 

The Council: T.Bolitho, Esq.; JosephCariie, Esq*; Stephen 
Davy, Esq.; Alfred Fox, Esq.; G. D. Jolin, Esq.; Hev. C, V. 
Lc CJrice; M. P. Moyle, Esq.; Rev. Canon Rogers; H. P. 
Tremcubeerc, Esq.; .John W illiams, Jun. Esq. 


XCVL InleXligence and Miscellaneous Articles^ 

ELECTRICAL SHOCKS FROM A CAT. . 

To the Editors if the Philosophical Magazine, 

(jrENTi.EMr.N,—^E very cliLld kilow'S that in frosty weather 
the back ofa cat, when nibbed, possesses the power of eini^ 
ting electrical sjmrks; but as I am not aw’ai'e of its being ge¬ 
nerally known that an electrical shock may be taken from the 
aiiiiiial, 1 have not thought Uie fact too trifling to merit your 
luitice. , - . . ^ 

A few days ago, when sitiirig in a w'arm room before a 
good fire, a favourite cat iinccjemonioiisly (diice^ hhiisfilf 
upon my la}>. After amusing myscRtbr.ar short dme iii .ex- 

• .citing the sparks fi'om liis buck, 1 was, in consequeiKc of lading 
g, disagreeable stardng sensation h) die left hand, about ;jto 
pluCe the animal on the caipet, when it occurred to me that 
the effect might be dectiical, as mv left hand had been placed 

.‘1 N 2 under 






Erroi' in TaUe& of ^r. 

i^ider tiiis th« ntiddlc fin^i^T a^d the timnab geatdy 

the hones of his shoulders. 1 ^-hile iny right was pass¬ 
ing alorig bis buck. Kepbicirig.tho tuiinml in his situatioDf I 
carei'uily repeaU'd the action, and found my hypothesis to bo 
corruct; as 1 receivtxl at sliott iiitenials a disagreeabic SHfensn- 
tion in the k‘il iumd and arm, exactly rescintiMng a^< slight 
shock from tlic Lcydc’n phial, the body of tlie animal wkli 
my arms and back forming the electric circle. Afterwards, 
changing the position of tlic creature and placing iny right 
hand under liis throat, while I passed the leti along his back, 
I experienced a similar sensation in tlie right hand.^ On trial, 
some friends 'w ho were present found die ‘same result. I 
have repeated the experiment, and, the present state of the 
atmosphere being favourable, always widi the same result— 
lirovided the cat had lain some time before the fire. 

If the object of this trifling coiniminication be not generally 
known, porhn))s the pnblisliing of it will serve to aimisc your 
readers, and ^dvto titar stock of philosophical citriosiiics. 

I remain, gentlemen, 

Vour obedient servant, 

Dcf. i-’l, John Glovkr. 

P. S. It is not intlispensably necessaiT that the finger and 
thumb be placed on tlie shoulders: the bone of die jaw has 
the same cflcct. 


jiuaon IK TA'BLr:.s or abkhkatiok, etc. 

We are requested by Mr. F. Baily to correct an ei ror 
which appears in Xo. i^94- of (air .Tournal, in the account of 
the Nexv Tables of Abni'afion and Nutation. It avus there stated 
that the Xi'holc of the tables were computed by MM. Rosen- 
bcrgli am! Hcbcrke; wlna’cas it was only the table containing 
lim values of C and i) that was calculated by those gentlejncn. 
Tlie table of the constant quantities (denoted by a, b,c, r/, and 
a\b’i Avere computed by JDr. Ib'sin and Mr. Hansen, 

under the immediate diicetion of the celebrated M. Sthu- 
nincher, so well known for bis zeal and abilities in the cause 
of science, and equally distinguished flir his liberal views in 
promoting and widely extending the tliilhsioii ol‘knowledge. 


KATVUAL HISTORY.—SNAKE. 

^^.Uemerara, 2i'fh Se/if(’7nbcr. Yesterday a Carnody snake 
was killiid on. Plantation Hiiis I’IJieron, on the Avest coa.sl of 
hlsHcquibo^ nicastiring 14 feet long, and 11 inches in circuni- 
fcrcTlcC nt the natural size of the stomach; but the stomach W as 
distended' l.»' ibe en'onrx-us siy,c of ni inches. On opening it. 



liussiau Voyage of Discovery,—Fire in a CoaVpit, 

ii was. found to contain an antire alligator recently swallowed 
(decomposition havinn scarcely commenced), and measuring 
sax feet long by SIS incncs circumference. From the appearance 
of the neck of alligator, it is evident diat the snake destroyed 
him by entwining round that part; and so severe seemed to be 
die constriction, that the eyes of the alligator were^actiialJy 
started from their sockets.” 


RUSSIAN VOYAGE OF DISCOVERY, 
llie ships Golownili and Baranow, sent in 1821 by the Rus¬ 
sian American Company to make discoveries on the north-west 
coast of America, have returned safe. Besides making a more 
accurate survey of tlie north-west coast, they have discovered 
H pretty large islajul, called Numirak, situated, according to 
tlieir account, in 5S)° 51?' 57" itorth latitude, and 193® 17' 12" 
cast longitude. 


riRE IX A COAL-l*lT.-^DIRECTION OF CURRENTS. 

Ayr, Nov. 21. —On llie night of Saturday last, a largo fire, 
ti rnicd 1)^ ihc colliers a lamp, was lighted in the Sutficld 
( 'oal-})it, for iJie purpose of caiTying off the air in a certain 
(lirciliou. In the course of the night, and after the workmen 
luul kit the pit, the current of air changed its course; in con- 
st (jiieiice of which the flames of the lamp communicated witli 
a (|u:intity of liiiibcTs, which was discovered upon Sunday 
mor/iing to be on fire, and burning witli great violence, nie 
lire-cngincs from the town were conveyed to the spot, the pipes 
of which were introduced into the pit; and although the sup¬ 
ply of Wilier was plentiful, yet their united streams had no ef¬ 
fect in (jiiencliing the flames. It was next deemed advisable 
to exclude the air, by covering up llie mouth of die pit; and 
in this stale it remained until yesterday, when the smoke hav- 
ing apparently subsided, the covering was removed, and se¬ 
veral men went down, wlio vejKn l little damage to be done be¬ 
neath, witli the excepti(>u ol'the loss often ponies which w'cre 
sufllicuted by the smoke. 'ITic fire v/as ioiind to be nearly 
exhausted, and it is cx]K‘cted that the })it will be in working 
order in a few days. 

•> * 

Notk. In mines whieh hiivc a number of {)ifs, frequent changes in the 
direction of tlie currents of uir inny be observcil, such changes being gene¬ 
rally jjrtulnecd b_v alterations in the weather. 

Dr. Forbes in his juiper on tlie Temperature of Mines in the Transactions 
of the Royal ficological Society'- of Cornwall, vol. ii. p. IfiS, says, “The 
cooling effect of high wintls is very poreef)tible even at the bottom 
low mines, and it apjtciirs that the currents of air in the very deepest mine* 
arc considerably inffueneed by their force and direction. The following 
ohx-r\atioiis ou this subject imulc in Dolcoath Mine were coiniuunieated to 

Dr. 





h!iy»evcr,'with resiieut ico tlic Ebnsngtli ai‘ Very 

oUterti' les»!H».”, ‘r i am ctunbled to ^tutc thjit the cuPWptbustiifjY.j^jtiMf 


tiling takes place with vecard'to thfe levels ni'/deV 

innktng the iotntsat irf 'diyrmh m opposite direetions at '^liffeneot'tlines, ijiiui 
ttltering its. ^)rQO«sojtli)tj;'l^hen itblow« Itaisd the eurieot. is iindcr- 

grppnd, . 

These oliberYalio|<b ^fcc with our own eiti)erlcnce, and that of most prar- 
ticaimch: ith?iibt to'b'e MWndgred at, therefore,thaftsnich ati accldtnr. shnii'd 
happen a« that'^letailed above: it is ratlier, Irtdcetl, ext^AornIfnnr*,. : . nr*- 
js often used for'voittUatiiJtg miues, ^yilen fspiosjve gases nr'e presets. 
sotiienccldeats have not occurred qS a intu'c serfous nature. '! n< I i nlcc- 
tual remedy for foul air iii mines is drawing it off’hy mrckahi '' /rr//’•,. a 
process which has been tried in Some cases with success, I r.- uiiich 

praised and talked of, but we believe very little practised.—J. f. 


LIST CfF PA^ETfTS FOE NEW rNVENTT«iXS. 

To Joseph Egg, of PiccotliUy, in tlie parish <>]“ St. .himos, 
Westminster, guiwnaker, for ceitain improvements in the cmi- 
stnictioii of guns and fire-arms upon the 
tonating principlc.-^DattHl 26th November 1822.—2 inonihs 
allowed to enrol sspecification. 

i To Tlroina.s Ilt4dtson, of SheflieJd, Yorkshire, fender nut- 
imfacturer, for his rmproYt?d fender, capable of being exlentled 
or contmeted in length so as to fit fire-})laces t»f difreront di¬ 
mensions.—28lh November.—2 months. 

To John Dixoti, of Wolverhampton, ISlnflfljrdsliire, bniss- 
founder, for certain improvements on cocks such as are used 
for drawing dif litjuids.—28th November.—2 months. 

To .Joseph WooUams, of the city of Wells, Somersetshire, 
land-agent, for certain improvements in wheeled carriages of 
various descrij^tions to counteract the falling and facilitate the 
labour of animals attoched to them, arul to render jtersons and 
property in ami netir them more secure from injury.—5tii 
December.—6 montlis. 

' -To X^lUium Hobson, of St. Dunstan’s [Till, Tower-street, 
London, printer and stationer, tor his mctliod to prevent or 
protect against fraudulent practices, upon bankers’ checks, 
bills of exchange, and various species of mercantile, conimei- 
cial,-arid other correspondence.—fOth December.—6 months. 

To .Jacob Perkins, late of Philadclplfia, in the United States 

Ainet-ica, butnoWof Pleeb-street, Lontlon, engineer, who, 
in conseeptence of communications made to him by a eer» 
tai^ii foreigner residing abroad, and discoveries by hiniscll^ is in 
posscTisioii of certain iiuprovcinciits in steam-engines.—10th 
PcccjnbcT,— 6 months. To 



'fp (if’ A?^'I-street, in t!ic parisH 

of ijU 4ainp^ Mid brouzist, .for cer^ailii 

iinprovtinieiif.s iu the c<m$ti;ucuoii oi'laiiips.-^ldth Dec«-«^2,!ia!^^' 

' T© William llawdy, of Fialham, Middlesex, mat-hematidk) 
instrtirneiit maker, for his machine for breaking, cleaning and 
pfqpariiig flax, hevnp, and Ojdxer vegetable substances cohtain- 
kig.fibre,—T^i^th, J)ecembei\—*6 montlis. 

To Tlioaaas Barnard Willianasou Dudley, of King-strec^ 
in the parish of St Anfi, Westminster, Middlesex, mechanist* 
i'or }{!-, method of making or manufacturing malleable cast-^ 
ni'-Mi’ .shoes f<*r droit and riding .hpfses, and other animals, 
upi o a JH**’' and un’proTCd plan or principle*—16th Dec*—6 m. 

'r.i Ji t.!! Nichoban, of Brook-street, Jhambeth, *Siirry, civil 
.; ibr certain apparatus for the more conveniently nj)- 
t to certain instriuncuts of domestic use.—16th De¬ 
co: iib;:r.—6 months. 

'I’o Dunibell, of Tlowley House, Warrington, Lanca- 
sliiro, morchu'»t, for certain improvements relative to carriages, 
wiiioh may bo a})plied.thereto, or in improving of Uie organi¬ 
zation, driving, autiuiting, accelerating, or moving of vehicles 
and carriages in general.—16th December*—6 months. 

To .John Bainoridge, of Bread-street, t’lieapside, London, 
lucirliant, who, inconsequence of a conimunipationmode to him 
by Amos 'f'haver, junior, of the city of Albiiny, in the Duited 
States of America, niecluinist, is in jxjssessioii of certain iiii- 
provements on rotatory steam-engines.—16th Dec.-^—6 inon. 

'I'o Matthias M’^ilks, of Hartford, Kent, seed-crushetv for 
hifi method of refining oil produced ftoin seed.—Decem¬ 
ber.— 6 months. : . . 

T(i 'I’Uomas Linle}’, of 8heflield, Yorkshire, bellowis-maker, 
for his metlioil of increasing the force or powei’ of bellow^.— 
iiOih DecHiinber .—2 months. 

To Sir James Jelf, of Ouklands, near New'nham, Glouces- 
tcrshh’e, knight, for hu combination of machinery for working 
and oriuunenting marble jind other stone for jambs, mantli^* 
cJiirnney-pieces, and other purposes.—20tli Decembai‘.-f6 imx 

To John Isaac Hawkins, of Pentoiiville, civil engineer, iind 
Sampson Mordan, of Union-street, City-road,'portable pen- 
maker, for their improvenreuts tm pencil hedtfors or .pon 
crayons, and on pens for tlie purjjose of facUitatwjg writing ahd 
drmving, by rendering the frequent cuUiug or mending of Ihe 
picHirts or nibs unnecessary'.—20th Dccember.^G nM>»ths. i 
, M To William Pass, of Curtain-ixKKb iut^hc jwriidrQf.'^iJiEKiH 
nard, Shoreditch, Middlesex, dyer, for. his iinproMenient in 
i^alciuing and smelling of varioiw descri.pti0wS)Of’,ore*wl2i0di 
December,—6 immtlis. < 
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Metein'olo^. 
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METEOROLCXSiCAL TABLE. 

Tlie London Observations by Mr. Carv, o ^tbe Strand. 
The J5os/o?», Observations by Mr. Samuel Veall; 
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